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In recent past two decades India is experiencing a dramatic growth in urban 
population. The latest censes (2011) specifies that there is 32 per cent of the 
population lives in cities which makes a growth of 5 per cent in comparison 
with 2001 census. Apart from the demographic growth, it is the spatial growth 
which directed various disciplines’, among them political, historical, 
sociological and agricultural sciences attention to the dynamic transformation 
processes taking place in the urban periphery.  
These dramatic changes underpin that due to spatial expansion of cities and 
town various transformations happen in urban peripheries to a large extent. 
These transformations in urban peripheries are driven largely on the one hand 
towards land grabbing building industry providing additional space for real 
estate, on the other a growing demand for fresh fruits and vegetables for feeding 
the increasing population. The growing pressure on natural resources like land 
and water puts also pressure on the economic spaces of peri-urban agriculture 
forcing them to develop strategies which enable them to react on these 
challenges. The dissertation describes this brief wider social setting where the 
main objective of the dissertation provide ramification of the relationship 
between urbanization and the pattern of change taking place in the peri-urban 
farming.  In addition the dissertation has put forth arguments about 
understanding the sustainability by various agricultural actors in the peri-urban 
agriculture that could prompt agricultural communities in these areas to 
collectively seek more sustainable development and recoup certain social 
innovations in the process of achieving sustainability. The individual research 
papers in this dissertation exclusively shed light on various perspectives 
connected to the establishment of sustainable peri-urban agriculture. 
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The literature review unpacks various trajectories of peri-urban agricultural 
development in different parts of the world such as Europe, North America, 
South-east Asia and South Africa. 1It explores ramifications of rapid 
urbanization on food production in urban peripheries along with the overview of 
typical changes which farmers adapt in response to urbanization across the 
world.  
It emphasizes the key drivers of urbanization and their relation to and impacts 
on peri-urban farming in general and the different trajectories of development 
around the world in particular. Finally, it outlines the underlying questions that 
need to be explored within the context of the Greater Hyderabad Area.  
Subsequently, Chapter 1 applies the findings from the literature review to the 
case of Greater Hyderabad area. It explores the structural change drivers along 
with most common types of adaptations realized by the peri-urban farmers and 
the corresponding environmental impacts. It explores the ramification of rapid 
urbanization on food production in urban peripheries across the world. It 
promises some kind of guidelines for a better management and better political 
action plans concerning the future development of peri-urban zones of 
Hyderabad.  
Sustainability is the magic word with respect to almost everything regarding 
human behaviour and action for more than two decades now is the natural 
resources, forestry energy etc., globally much of the attention allocated to 
sustainability discourses relates to the macro level. Little attention has been paid 
to understand what different criteria of sustainability mean to farmers 
themselves (micro level). Therefore in Chapter 2 a Multi-Criteria Decision 
1 Thanks to Professor Dr. Michael Mann for summarizing  
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Analysis with AHP is employed in order to capture the stakeholders’ perceptions 
of sustainability as well as their discernment on various sustainability 
dimensions. The analysis helps identifying mayor trade-offs amongst different 
dimensions of sustainability in the farmers’ point of view and provides insights 
for policy makers to better tailor projects in support of sustainable peri-urban 
agriculture.  
About 5% of agricultural land of the GHA is allocated to Integrated Crop 
Management and Organic Farming. Growing environmental problems give rise 
to the question as to how higher adoption rates of sustainable agricultural 
practices can be achieved. Chapter 3 analyses a case in which an entire village 
has adopted organic farming and draws conclusions for policy makers and urban 
planners. 2Another finding is that the ecological challenge procured community 
(collective) action and thus promoted environmental sustainability as well as 
social sustainability. This confirms the theoretical claim that collective action 
and effective community participation are core elements of social innovation 
which might help to shape future politics in urban fringes of Hyderabad. 
At the end of the dissertation the results of the individual papers are related 
to each other and their relevance for achieving higher adoption rates for 
sustainable agriculture in the peri-urban farming is discussed. Finally 
conclusions for further research and policy recommendations with respect to 
peri-urban farming in Greater Hyderabad area, India are formulated. 
 
  
2 Thanks to Professor Dr. Michael Mann again for the key thoughts  
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1. Research Agenda 
“(…) urban poverty tends to be fuelled by people migrating towards the cities in an 
attempt to escape the deprivations associated with rural livelihoods. Partly due to the 
rural decline, the world is urbanizing at a fast pace and it will not be long before a 
greater part of developing country populations is living in large cities. Therefore, urban 
food security and its related problems should also be placed high on the agenda on the 
years to come” (Jacques Diouf, FAO 2011). 
1.1 Research problem 
Cities represent a dynamic human constructs that constantly undergo structural 
changes and, redevelopment. The speed of structural change in cities often causes disparities 
in the urban periphery. These peri-urban areas are unambiguously described in literature with 
various synonymous descriptions especially  as “peri-urban zones/PUI (peri-urban 
interface),  ‘transitional zones’, ‘rural-urban fringes’, ‘urban fringes’, ‘suburbs’ etc.,(Forsyth 
2012, FAO 2007). The process of urbanization and structural change has relatively drawn 
much attention from researchers, development agencies and policy makers (Zasada 2011). 
Farming in the peri-urban areas have has to confront increasing competition on the land 
market caused by non-agricultural land uses such as housing, industrial purposes with high 
bid rent (Robinson 2004; Seto et al.2011).These issues have raised various concerns about the 
sustainability of peri-urban agriculture and connected debates to reconcile whether peri-urban 
agriculture has a chance to survive (van der Falk et al. 2009). In Asia and the developing 
world technological innovation was long described as the main driver of structural changes in 
agriculture, this is especially true in scenarios where rapid urbanization threatens agricultural 
production (Hayami and Ruttan 1971).In addition to this another important factor that has its 
fair influence on farming in peri-urban areas is both “structural” and “technological lock-in 
effects that have to do with path dependency, cultural influences on farm practices  and the 
often long term investments related to agriculture (Wilson 2012). Growing public concerns 
with sustainability motivate the exploration as to how the process of rapid urbanization does 
impact agricultural adaptation and in how far growing sustainability concerns are justified. 
Literature on peri-urban farming reports changes in area, intensity and value of agricultural 
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production in the vicinity of large metropolitan areas (Lawrence 1988; Coughlin 1979; 
Furuseth and Pierce 1982).  
In addition the peri-urban conditions could contribute both positive and negative 
effects on farming in these areas. For example, Tzoulas et al. (2007) find that urban 
peripheries may also positively contribute to the urban environment by providing “green 
lungs” to absorb emissions and help urban residents recuperate from physical and 
psychological stress. In a similar vein, Sharp and Smith (2003) describe a situation in which 
the development of new types of neighbourly relations and social capital, for instance when 
land-owning agriculturists develop relations with their non-farm neighbours, may serve as 
mitigation strategies for otherwise marginalized peri-urban farmers.  
Currently there is growing trend of counter narratives emphasizing the difficult 
relationship between urbanization and agricultural change in the peri-urban areas. The 
dramatic transformations in land use change nearby urban metropolitan areas also influence 
the values and preferences of the urban society as well as those of peri-urban farmers. A 
better understanding of theconstruction and change of values and perceptions of farmers in 
relation to the main sustainability dimension could fruitfully inform the management of these 
spaces. The literature indicates that the meaning of sustainability in general varies in different 
spatial scales in general and from person to person in particular (Mudroch et al. 2003). The 
peri-urban agriculture albeit has its high potentiality to generate public goods that in turn has 
the image of a problem rather than a solution for policy makers and urban planners. 
(Kirschemann 2000).A clear understanding of the determinants of this image is a prerequisite 
for well-tailored policies towards more sustainable peri urban production systems. 
1.2 Conceptual and theoretical framework of the research 
1.2.1 Farm adaptations in peri-urban area 
In the literature Bryant and Johnston (1992) indicates two imperative farm adaptation 
scenarios in the urban peripheries where the ‘off-farm diversification’, of which generally 
involves increased reliance of farmers on non-farm employment in the urban peripheries, and 
“on-farm diversification”, characterized by ‘changes in production practices or management 
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approaches. In similar vein, Smither and Jhonson (2004) describes four possible farm level 
trajectories – especially “growth and decline”, “intensification”, “persistence” and “de-
intensification” as a consequence of changing pattern of land, labor, capital use. “Growth and 
decline” describes a scenario in which aggregate increase or decrease in scale of production 
occurs, without a fundamental restructuring of the relationship between the main agricultural 
inputs and the intensity of production process. ‘Intensification’ defines a scenario in which 
the main agricultural inputs, such as labour and capital are increased. ‘Persistence’ refers to a 
status quo –preserving condition. Finally, ‘de-intensification’ characterizes a situation in 
which agriculture is no longer competitive with other sector uses, and farmers react by 
reducing their main agricultural inputs, eventually leading to farm closures.  
Jhonston and Bryant (1987) proposed three divergent types of farm changes in the 
urban-rural interface considering the internal and external farm conditions. These changes 
include “positive adaptations that enhance farm production” (e.g. urban oriented direct 
marketing, or intensifying traditional production), another farm change include “normal or 
managerial adjustments” (farm changes consistent with changes occurring across the 
agricultural sector including the adoption of new agricultural technologies to increase 
efficiency) and finally “ negative adaptations” (such as reducing production intensity or farm 
investments, perhaps in anticipation of a future sale to developers).  The adaption models 
developed by Johnston and Bryant (1986) and Smithers and Jhonson (2004) observes the 
farm adaptation strategies that emerge from complex interplay between farm household and 
farm business in rural-urban interface. In addition Smithers and Jhonson (2004) distinguishes 
the role of ‘farmer agency’ in managing change and impart credence to the farm family 
acting and contributing to farm decision making. 
In addition, Pierce (1994) indicated a diverse range of “survival” strategies of farmers’ 
response to structural change and uncertainty in the urban fringes. One prominent path in his 
opinion could represent a typical accumulation strategy pursued by “highly capital intensive 
enterprises”. He further indicates another adaptive strategy involving some form of 
“diversification” with some changes in production strategies including few petrochemical 
inputs and processing inputs. There are numerous examples of these kinds of development 
indicating development and marketing of specialized crops and direct sales of produce. 
Another common adaption represents “selling of the farms for conversion to urban use or 
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amenity”. This has something to do with opportunity cost and location of the farmland. 
Furthermore an alternative adaptation is “redeployment of farm resources –hobby farms, golf 
courses, amenity agriculture”. Another option could be “conservational reserves” particularly 
to preserve biological resources in the urban fringes. Other strategy represents “a dramatic 
shift in culture of production from agro-industrial mode towards sustainable and organic 
mode of production”.  
1.2.2 Sustainability and farmers perceptions 
Sustainability is constructed in discourses among social actors (Berger and Luckmann 
19663: Kosterman and Cramer 2007). Subsequently, Bennett (1968) emphasizes that social 
structure is articulated in farming practice where the economic behavior of farmers is not 
only restricted to market, but also to the exchange of goods and services among themselves 
that enhances the social connections. The urbanization triggers certain trade-offs among the 
farmers’ when making day to day decisions. The adoption of particular farming system in 
these areas is seen as the expressions of farmers ‘participation in the social discourses about 
agricultural production. These discourses eventually verbalize into different perceptions 
through possible actions that could enable them to strategically adopt a particular farming 
system in the peri-urban area. 
1.2.3 Social innovations and community participation 
Peri-urban agriculture could significantly represent most widespread human 
environmental interactions in the rural- urban continuum. These areas highly manifest the 
construction of sustainability due to uncertainty in farming and resource degradation. These 
debates about values and the governing ethics should proceed into certain actions. The 
societal innovations fairly indicates the ethical behavior that negotiates the reasons in relation 
to peoples view of doing right or wrong, good or bad, fair and unfair (Rollin 1999). The 
3Berger and Luck man (1966, pp. 1ff) understand that “reality” as beliefs that we have about 
this world and that is our conception of reality and not reality itself. They developed a 
second thesis in chapters 2 and 3 and stated that ` Social institutions and persons are 
created in social interaction`. They combine these two and finally said “The belief about 
reality, which is constructed in social interaction play an important role in the 
(re)construction of institutions and persons. 
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enduring crisis in the peri-urban farming prompt the need for novel approaches to address 
these challenges. They should allow the society to innovate, participate and do things 
according to their choice. Agriculture requires an ethic that discriminates the human 
obligation (a moral claim) in manner that acknowledges the human-ecological and social 
relations that makes farming a sustainable (Krischermann 2004). In other words creating 
sustainability cannot just an agriculturist responsibility but it is social responsibility. The 
commonly found normative link between social innovation and socially esteemed values 
ignores the fact that different purposes and interest can indeed be pursued by social 
innovations. 
There is growing concerns related to understanding the role of societal innovations in 
enhancing the societal capabilities in order to achieve sustainability. Various authors often 
consider sustainability as a process of searching and learning. Sustainability always opens a 
window for exploring a novel approaches in dealing things either at farm level or at 
community level facilitating bottom up approaches in rural development. The argument put 
forth in this dissertation is that – the growing crisis in agriculture could prompt communities 
to collectively seek more sustainable development and recoup certain social innovations4in 
the process of achieving sustainability. This implies that “the need to change in the society or 
communities due to demographic imbalance and structural adjustments could relatively set-
off certain social innovations. These kinds of innovations enhance better participation of the 
communities in order to effectively tackle the crisis in farming. Comparably, literature 
indicates that when “Social innovations” are combined with concepts of social empowerment, 
inclusion, social capital and cohesion could fairly enhance the people’s participation towards 
more sustainable development. Thus theoretically social innovations are based on collective 
action which forms the central core element for any social innovation to happen. They are 
unique outcome of a collaborative action among the network of actors associated with similar 
interests and are highly related to the existence of social capital available (Neumier 2011). 
4For details on concept of social innovations see Chapter 4 




Figure 1-1: Conceptual framework 
Source: Author’s own compilation 
Implying the above theoretical and conceptual interpretations, I explore the pattern of 
development paths and adaptations in the context of GHA fuelled by the drivers of megacity 
development. Various authors in the literature indicate that the farmers’ responses to 
uncertainty are diverse and arbitrary within the dominant forces of structural change (Pierce 
2010). The study seeks to explore how the key drivers of megacity development trigger 
different adaptations among the farmers in the urban periphery. The main structural change 
drivers recognized across the world from various studies includes, changes in land 
consumption accompanied by changes in land rent, population growth, pressure on land and 
labour resources, access to market.  In the diagram he key drivers of change are indicated on 
the left hand side, subsequently  the middle stream represents the alternative adaptations in 
response to the urbanization which depicts the major research focus of this dissertation 
especially the changes in farming practices, farmers’ perceptions and adoption of farming 
systems, community based adaptations. On the right hand side, the corresponding 
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environmental impacts, including the impacts on social, economic and institutional are 
indicated related to peri-urban areas 
1.3 Research design 
As indicated in Figure 1-2, I carry on with my research especially through analyzing 
various dynamics of peri-urban agricultural development and the corresponding farmers’ 
adaptations in the peri-urban Hyderabad. To  
 
Figure 1-2: The research Process 
accomplish this task, selected a total number of 120 farmers5 from 8 administrative 
units (Mandals), in GHA consisted of 15 farmers from each administrative unit during 
2011.The data was collected through semi-structure interviews where the qualitative data 
targeted towards measurable components of these changes such as the cost of production and 
5More details on research method and sampling procedure is available in paper 2 
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use of major agricultural inputs. Similarly the qualitative data targeted the farmers’ main 
perceptions on drivers of change.  
The Phase II in the research process has explicitly focused on analyzing the farmers’ 
perceptions on sustainability dimensions in the GHA. Considering the official data on 
cropping patterns from the department of agriculture and Horticulture, I broadly categorized 
the farming systems in GHA into four essential types. They are Conventional farmers, Better 
management, High resource use Paddy farmers and Organic group of farmers. Amidst these I 
selected 15 farmers from each group and the farmers’ preferences are recorded on pair-wise 
ranking exercise especially designed for Analytical Hierarchy Process6.  
The data analysis was carried out (Data analysis Phase I) and the empirical experience 
has provided me with an unblemished understanding of various dynamics of peri-urban 
agricultural development and the corresponding farmers’ adaptations to the process of 
structural change. Field work of Phase III documents an eccentric case of a village where all 
the farmers in the village have spurned using chemicals in their farming. In this phase, I have 
organized focus group discussion, key informant interviews to gather the data on the process 
of change towards this kind of transformation. Furthermore I interviewed all the household 
heads to obtain the individual data especially related to various forms of participation and 
collective action along with trust variables. 
The data obtained from the field work phase II and III was analyzed in the subsequent 
data analysis phase and considering the outcomes of these above phases, I wrote two papers 
especially Chapter 3 that describes the farmers’ discernment about sustainability dimension in 
the peri-urban Hyderabad. 
Similarly the Chapter 4 narrates the case about the process of social innovation, where 
farmers under distress espouse novel ways of doing farming. Further I recommended policies 
in support of peri-urban agricultural development and sustainability in the context of 
megacity of Hyderabad emphasizing the need for a more integrated development approach. 
The dissertation finally concludes based on the findings from the different papers. 
6The detail information on the method is available in Chapter 3 
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1.4 Empirical strategy 
The purpose of this research is to characterize the main drivers of change, observable 
adaptation scenarios and corresponding impact of urbanisation on agriculture in the GHA. 
This study delineates the primary drivers of change, actual rate and scale of urbanisation, 
effective demographic changes and population pressures coupled with land prices and land 
rents. In addition it explores the farmers’ perceptions on profitability of important crops over 
time. Then, it throws some light on the main adaptation scenarios, taking into account of the 
farmers’ perceptions and their willingness with respect to get on with or abandons the 
agriculture in GHA. Finally various kinds of adaptations in the production system in GHA 
due to megacity development are described and conclusions are drawn in order to better 
integrating peri-urban agriculture in urban planning. 
To empirically substantiate the dynamics of change in the peri-urban framing in GHA, 
I decided to apply both qualitative and quantitative methods. To collect the data I interviewed 
120 farmers in GHA, where the qualitative variables includes the perceptions of farmers on 
crop changes, continuity and viability of agriculture in the urban fringes, perception on labour 
crisis. The quantitative data is substantiated with descriptive statistics where I collected data 
on changes in cost of production, land rent and input use. Subsequently the data has 
beencross checked with key informants in the villages, extension officials, input agencies and 
experts and official statistical data.  
Similarly in order to study farmers perceptions related to sustainability dimension in 
GHA (Chapter 3), I decided to use a research method namely Analytical Hierarchy Process 
(AHP), which is a tool in Multi-criteria Decision Making (MCDA). This method is 
appropriate to analyze the decision-making problems involving multiple goals in relation to 
three dimensions of sustainability (Sadok et al. 2008; Mwana et al. 1996). AHP is used to 
support decision making process which involves   different dimensions while conflicting 
economic, environmental and social objectives are pursued. Different researchers have 
demonstrated the appropriateness of Multi-criteria Decision Analysis with AHP (Mwana et al. 
1996; Tiwari et al. 1999; Strassert and Tony 2002; Munda et al. 1994) in various 
sustainability assessment studies. I collected farmers’ responses from each group based on 
pair-wise comparisons and the data is aggregated to calculate the “geometric mean” of each 
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group of 15 farmers.  Further, the data is dispensed into a matrix in the software called 
“Expert choice®” to simplify the methodological algorithm. The software evaluates the 
consistency of the survey data from the input matrices. Further it generates the weights based 
on the ranking given by farmers, engine value, and engine vector as well along with the 
inconsistency ratio. Thus, it is the inconsistency ratio that determines the accuracy of the data 
from the software. If the inconsistency ratio is more than 0.1 (10%) that indicates the farmers 
have not appropriately made the judgment and we should repeat the whole process of data 
collection. 
To document the case study (Chapter 4) I relied on mixed method of analysis for 
where the qualitative methods basically seek to understand the process of transformation, 
historical evolution and the implicit desire to change towards alternative methods of farming 
practice in this village. For this purpose I carried out in-depth interviews with different 
stakeholders involved in the process of transformation. Concomitantly, I organized focus 
group discussions in the village to understand the perceptions, views and experiences among 
the community. Similarly to facilitate focus group discussions, I employ the “Historical 
matrices” adopted from Thompson and Freudenberger (1997) to interrupt the changes in the 
community during the social innovation process. In addition I draw upon the“Resource 
Exchange Matrix” from Kuehnast and Dudwick (2004), to get feed- back on every day 
interactions in the real life conditions through exchange of goods and services during the 
focus group discussions in relation to the level of social capital. The quantitative data is better 
substantiated with an individual survey with all 50 household heads with semi-structured 
interviews. To explore the most influencing variables among all chosen variables for the 
process of change, I have adopted “Factor analysis” with strata. Furthermore to support my 
findings I have analyzed information through local newspaper articles and reports prepared 
by the facilitating organizations. 
1.5 Structure of the thesis 
The entire dissertation is structured into five chapters.  All the five chapters of the 
thesis contribute to the overall research goal and explore the answers to the guiding research 
questions outlined within the context of peri-urban agricultural development in megacity of 
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Hyderabad. The first paper (chapter 1) provides an understanding on the current 
developments, conceptual and theoretical understanding and the pace of development 
approaches concerned to peri-urban agriculture around the world. The second chapter 
(chapter 2) analyzes typical pathways and the various dynamics of peri-urban agricultural 
development in the context of Hyderabad megacity growth and farmers’ adaptations in the 
urban fringe of Hyderabad highlighting the corresponding environmental impacts. (This 
paper is published in Journal of Environmental Planning and Management).The subsequent 
paper (chapter 3) disentangles, the farmers’ perceptions concerned to the sustainability 
dimensions in the peri-urban areas. The chapter is motivated to analyze the influence of social 
discourses on sustainability and the ways in which the meaning of sustainability is 
constructed among the farmers in the urban fringes where the sustainability in general seems 
to be a contested issue due to structural change and urbanization forces. 
Furthermore, the manifestations of peri-urban areas for sustainability in farming due 
to loss of land ethics and fading community sense prompted us to explore the community 
based adaptations in agriculture that provide a strong sense for fabricating these issues in 
policy frameworks. I found such a case in the suburb of Hyderabad. I explore the cause and 
effect in the transformation process of that change to make it a case in point for better policy 
formulation. The chapter 4 (Paper 4) unveils the social innovation process behind the blanket 
adoption of sustainable agriculture in the nearby village of Hyderabad using mixed methods 
of research. In the end, policy recommendations are drawn in order to better integrate farming 
in the peri-urban areas in the current Indian agricultural policies. I explore various 
agricultural policies and their implicit linkage to farming in peri-urban area and finally draw a 




Figure 1-3: Chapters within the structure of the thesis 
In the following I outline the sub-research questions along with various approaches 
adopted and the contribution of each of the four papers at the end of each session. The main 
results of these papers and the implications of these results towards a feasible strategy for 
sustainable peri-urban agricultural development and policy making with limitations and 
further research are discussed in the conclusion chapter. 
1.5.1 Chapter 1: Dynamics of peri-urban agricultural development-concepts, 
approaches and diversities around the world: A Literature Review 
As indicated in the previous chapter, the first chapter of my thesis provides an 
overview of various concepts, approaches amenably related to peri-urban agricultural 
development across the world. The review has considerably focused on the different patterns 
of development especially comparing Europe, North America, USA, South Africa and South 
East Asia. The literature review explicitly draws attention to a range of literature strands 
related to peri-urban agricultural development around various parts of the world. It aims to 
explore the key questions related to various trajectories of development paths with respect to 
peri-urban agriculture in various parts of the world. Along with that the review attempts to 
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explore various theories and concepts proposed in literature related to urbanization, peri-
urban agriculture development in particular and agricultural development in general. 
Moreover the review has extensively focused on various studies concerned to the aims and 
objectives of this dissertation. 
1.5.2 Chapter 2: Dynamics of peri-urban agricultural development and farmers’ 
adaptive behavior in the emerging megacity of Hyderabad, India (Published in 
Journal of Environmental Planning and Management) 
This chapter describes the adaptation of agricultural management practices due to 
structural change in the urban periphery of Hyderabad, India. The research investigates 
structural change drivers along with most common types of adaptations realized by peri-
urban farmers and the corresponding environmental impacts. In this paper, Professor Markus 
Hanisch and I contributed to answer the following sub- research questions.  
1) How does the growth of the cities affect structural changes of agricultural production 
in terms of choosing crops, scale of production or technologies in use? 
2)  What are the causes and effects of the most common types of adaptation behavior of 
farmers in the GHA? 
3) Can we draw a link between agricultural development and sustainability in this 
context?  
We hypothesize that “around the city of Hyderabad, structural change is not on a 
sustainable trajectory, because existing small-scale farm structures together with current land 
price developments have not been following the conventional scenario in which farms grow 
in size. 
The chapter concludes that increasing cost of agricultural inputs7 such as labour and 
land has motivated farmers to intensify water, machine and chemical use, thereby creating 
problematic environmental impacts. In addition farmers also resort to part-time farming and 
organize efforts to share family labour. The problematic connection between the deterioration 
7 For more details see Chapter 2 
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of the economics of the agricultural production in the GHA and the increase of agricultural 
externalities has thus, far, not resulted in a well suited strategy for coordinating and 
accompanying structural change in Hyderabad peri-urban area.  
1.5.3 Chapter 3: Farmers’ discernment about sustainability in the peri-urban farming 
using Multi-Criteria Decision Analysis with AHP  
This chapter presents a comprehensive interpretation of farmers’ perceptions related to 
different dimensions of sustainability in Greater Hyderabad Area (GHA). Drawing reflections 
from the social construction theory we further investigate to understand the verbalized 
discourses in connection with farming as well as farmers that translates into perceptions on 
sustainability dimension. In this paper I address the sub-research questions   
• How do the farmers in the urban agglomerations themselves know and think about 
relative sustainability of what they do in agriculture?  
• How do the farmers themselves differentiate production systems with respect to different 
dimensions of sustainability? 
• What are the key motivational factors motivating/impeding sustainable reorganization of 
peri-urban agriculture? 
Based on the above research question we hypothesize that “Farmers adopting different 
production systems have different perceptions about sustainability in general” and “they give 
different weights to different attributes of sustainability” in particular”. To answer this 
question we used Analytical Hierarchy Process a tool in Multi-Criteria Decision Analysis 
(MCDA). We have drawn various criteria from the literature particularly used in 
sustainability assessments covering broad economic, environmental and social dimensions. 
We asked the farmers to rank their preferences on one to nine scale based on pair-wise 
comparisons.  
The data is fed into the “expert choice” software and the sensitivity results are 
presented in the paper. The results8 clearly demonstrate that sustainability dimensions in this 
8 For more details see paper 3 
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context are contradictory instead of complementing each other. The closer observation reveal 
the existence of a considerable trade-offs between three dimensions of sustainability. This 
analysis provides us a practical insight on the value assigned by different farmers adopting 
various production systems about the sustainability dimension. This is highly useful for the 
policy makers and urban planner to construct the sustainability in the peri-urban farming.  
1.5.4 Chapter 4: Fostering Sustainability in peri-urban farming through societal 
innovations and community participation: A case about the entire village 
adoption of organic farming in peri-urban Hyderabad, India 
This paper accentuates the feasible competence of farmers near the cities towards 
sustainable development through extensive participation and collective action by recasting 
their social ties with other actors in the society. This case is an evident example for societal 
innovations where the communities prompted to innovate novel ways of farming through 
effective participation. The demographic imbalances coupled with farming distress have 
relatively provoked the need for change in order move forward for certain societal innovation 
in farming. This paper explores an eccentric case where the farmers in the entire village 
turned out for blanket adoption of organic farming through single case study approach using 
in-depth interviews, household survey and focus group discussions in the urban fringe of 
Hyderabad. In this paper I attempt to answer the broad research questions with the help of a 
case study, the research questions include 
• How far the demographic disturbances and structural change drivers do motivate farmers 
towards grass root collective action trough enhanced participation? 
• How the farmers’ participation and collective action do relates to social innovations and 
enhancement of social capital through adoption of sustainable strategies in farming?  
• What are the components of social capital that could relatively influence the emergence of 
social innovations? 
• What are key motivational incentives/other factors motivating/impeding the sustainable 
reorganization of peri-urban agriculture? 
To answer this research questions I have selected an eccentric, outliner case in the 
suburb of Hyderabad where the entire farmers in the village gave up using chemicals. I have 
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organized focus group discussions, key informants interviews and individual household 
interviews. The cause and effects for this kind of transformation has been explored at group 
level and individual level. To explore the core element highly responsible for the change in 
the village, among all the participation and social capital variables, I relied on “principal 
factor analysis through strata 10.2”.  
In the end I attempt to pursue how to integrate peri-urban agriculture in the existing 
agricultural policies in India. Similarly how to position agriculture in the urban fringe in 
various government schemes commissioned at national and state level. The policy 
recommendation discusses the core problems with respect to peri-urban farming in GHA and 
how to build a possible nexus with the existing policy frame works. It also throws some light 
on the various alternatives in relation to technology as well as community based approaches 
to address the current issues within the background of sustainable peri-urban agricultural 
development. Furthermore this policy paper explored various implementation gaps in 
promoting peri-urban agriculture and suggests few alternatives drawing few successful 
examples implemented by the government as well as NGOs.  This policy paper is compiled 
based on various reports, policy documents related to agriculture policies in India and also 
various studies explicitly done on political economy of different policies in India and Andhra 
Pradesh. Finally a stakeholder map has suggested to successfully implementing the 
sustainable peri-urban agricultural development. This approach emphasizes a need for high 
priority in coordinating between different stakeholders, organizations and policies. This 
coordination role should be facilitated by urban development in order to achieve or think 
about sustainability in farming in the urban fringe areas. 
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2. Dynamics of peri-urban agricultural development- A literature 
review 
This chapter is based on an extensive literature review of which broadly explores the 
ramifications of rapid urbanization on food production in the fringe areas. Further the review 
accentuates the recent development trends, various concepts, theories and approaches around 
the world aimed at analyzing peri-urban agricultural development. The review compiles 
notions of agricultural development in the urban fringes and connected theories and concepts 
pursued by various scholars around the world to measure and compare the sustainability of 
peri-urban farming. In addition the survey is meant to describe and compare typical changes 
that farmers adapt in response to the drivers of urbanization in various parts of the world. 
2.1 Introduction 
“The distribution of population and of sustenance activities cannot be 
understood without reference to the influence of the individual hinterland 
city, just as the influence of the individual hinterland city cannot be 
understood without reference to the influence of the nearest metropolis 
(Jonthan D. Mayer 1980)” 
Perhaps the major urban transitions in Europe and South America have profoundly 
occurred from 1950 through the 1970s. In contrast, the bulk of urban growth of the decades to 
come is expected to happen in developing countries with significant implications on 
agricultural lands, forests and other natural resources (Siciliano 2012): According to the Food 
and Agriculture Organization (FAO), by 2020, the developing countries of Africa, Asia, and 
Latin America will host 75 percent of all urban dwellers. Urbanization is not only a 
socioeconomic phenomenon; but it is also a process of ecological transformation by humans 
(Huang et al. 2010).The high concentration of people in densely populated developing 
countries’ urban areas, has seriously prompted the ongoing discourses and  questions on how 
to manage agro-ecosystem in urban fringe (Azadi et al. 2011). 
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Morgan (2009) in his article claims that the food system represents a core element of 
life that has traditionally been neglected in urban planning. The author describes this issue as 
a “Puzzling Omission “in the literature. Urban planners fairly justify this neglect by asserting 
that the food system is largely an issue of rural development and therefore beyond the scope 
of the urban planning agenda. However, the relation between urban food safety and rural 
development has recently become a matter of global interest because of the foreseeable 
future: Rapid urbanization will continue and growing population will eventually trigger food 
crises in many parts of the world. The upsurge of global food prices in 2007-08, extreme 
weather events related to climate change effects, resulting land use shifts and conflicts, all 
have been described as first indicators of more problematic developments to be expected in 
the future. (Morgan and Sonnino, 2010).  
Twenty years ago researchers described the path of global development as “great 
transformation” (Seto et al. 2010) considerably emphasizing the changes in environment due 
to population growth. Since 2008 the numbers of global urban population have surpassed 
those of the rural population Seto at all 2008 call this phase of development “second great 
transformation” (Seto et al. 2010). This dramatic increase in the global urban population is 
enhancing stress on the global food systems. The recent upsurge of global food prices (2007-
08) initiated consumer protests worldwide and relatively set-off questions related to food 
sovereignty and appropriate places of food production (Lerner Eakin 2012).The bulk of urban 
growth occurs in the urban peripheries, or ‘peri-urban’ areas of the developing world. In this 
connection the main question in front of us could be to better understand how urban 
peripheries can be sustainably managed and what is the role of peri-urban agriculture? 
It is estimated that by 2050 the global urban population could reach around 6.3 
million, which reaches to a share of 3.5 billion urban dwellers worldwide in 2010 
(UNHABITAT 2012). The data on urbanisation indicate different dynamics and patterns of 
development around the world. This literature review deals with concepts and main 
observations to better understand this development. It is divided into five chapters. The first 
chapter of this review draws major attention on various issues related to peri-urban 
agriculture. My aim is to identify and review important literature on various development 
paths with emphasis on the key drivers in various parts of the world. In the second chapter I 
concentrate on developments in India.The third chapter accentuates the various theories and 
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concepts in relation to urbanisation in general and peri-urban agricultural development vis-à-
vis agricultural development theories in particular.  
 The fourth chapter reviews literature related to measuring sustainability and farmers 
perceptions, values and beliefs on peri-urban agricultural development. The fifth chapter 
deals with literature strand related to the importance of various community based approaches 
in the context of peri-urban agriculture. Finally I draw conclusions from this review for the 
operationalization of my own work and refine my research questions. . 
2.2  Methods used while reviewing 
This literature review is in general relies on online web browsing especially about the 
research publication on peri-urban agriculture development. To obtain more specific results, I 
essentially used the key words, namely ‘peri-urban agriculture’, ‘peri-urban agricultural 
development’ ‘urban fringe farming’, ‘peri- urban areas’, and the results provided us about 
300 articles published in various peer-reviewed journals, reports, and on-line papers. In order 
to encapsulate the global trends the review has essentially explored global publications from 
the journal home pages of ‘Science Direct’, ‘Wiley journals’, ‘Springer link’, ‘Oxford 
Journals’, ‘Taylor and Francis (tandoff online) websites. In order to search the publication 
from the Indian context I relied on various Indian research journals from India including 
‘Economic and Political Weekly’, online reports. Key issues in peri-urban areas 
This literature search has substantially resulted into various key strands of subjects 
related to peri-urban areas and their development patterns. These strands of literature on peri-
urban agricultural development could be comparatively categorized into four main broad 
categories of research. They include topics related to land use change in urbanisation milieu, 
corresponding environmental impacts, various alternatives related to multifunctionality and 
rural-urban linkages and finally farmers and consumers. Studies cover a wider range of 
disciplines, for example urban planning (Cadieux 2008; Hummeler 1998), geography 
(Smithers and Jhonston 2004; Antrop 2004; Bourne 1996), Sociology (Bryant and Jhonston 
1992), Ecology (Buciga et al.2012), Political Economy (Goldman 2011) and Hydrology 
(Perry and Nawaz 2008). 
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Auch et al. (2012) categorized the major drivers of urbanisation that facilitates or 
constrain land use change, he describes that the most basic human induced driving forces in 
these areas includes political, economic, cultural and social attributes that changes over time. 
For example ‘expanding a highway system around the city accentuates both economic and 
cultural driver, through changing employment structure and location (Economic).Similarly 
the growing desire for rural exurban lifestyle describes cultural driver, changing housing 
supply relates to demographic, cultural and economic factors. In addition  ‘intrinsic 
government policies’ contributes both political as well as economic drivers, while the decline 
in agricultural competitiveness and profitability sufficiently relates to economic factors and 
finally the growing impermanence syndrome indicates both economic and cultural drivers. 
The studies on peri-urban smallholders in developing countries reveal that the land shortages 
in these areas stipulate distress diversification into agricultural wage work (Brigsten and 
Tengstam 2011). While the market access, endowments and finance access drives farmers 
into higher degree of diversification with higher incomes.Although a high rate of 
urbanization and a high incidence of rural poverty are two distinct features of many 
developing countries, there is little understanding on the effects of the former on the latter 
(Cali and Menon 2012).  
Huang et al. (2010) examined two aspects of resource use as a result of urbanization 
which includes (1) consumption of natural resources such as water and land (2) 
transformation and use of land for urban activities. The review on current trends in peri-urban 
farming articulates the issues related to inappropriate linkages between rural and urban areas 
(McGee 2008). Narain (2009) foresees the necessity to revisit the current top down policies 
related to land acquisition in developing countries like India and claim that such policies 
should be more participatory involving landowners and peri-urban residents in India. The 
trends in urbanisation fall short of more inclusive and participatory approaches in planning, 
(Narain 2009). Generally transportation and connectivity are major issues in the peri-urban 
areas in the developing countries. In addition the common property resources are getting 
diverted to other uses and affecting the livelihood of the people depending on these resources 
(Narain and Nischal 2007).  Furthermore literature indicates the growing trade-offs between 
pro-growth and anti-growth discourses and related interests in peri-urban development 
(Pacione 1990). Very few studies highlight the lack of equitable access to water in both urban 
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and peri-urban areas for farmers (Packialakshmi et al. 2011). There is considerable gap in 
addressing the structural issues related to water and sanitation which are dramatically 
neglected in policy regimes (Allen et al. 2006). In other words the natural resources in peri-
urban areas are more prone to practices of increasing contamination of ground water 
resources, unsustainable waste-water management, and unhealthy practices in urban and peri-
urban food production. All these issues questions the sustainability of peri-urban agriculture 
(Binns et al 2003). The urbanisation has prompted various trade-offs amongst environmental, 
economic and socio-cultural issues and raises concerns about the costs associated with them 
(Simon 2003). In similar vein, Temple et al. (2011) conclude that production systems 
observed in the peri-urban areas are beyond socially acceptable limits and there is increased 
need for innovation imperatively towards the ecological intensification of production 
systems. Allen (2003) criticizes the inadequacy of planning system for dealing with processes 
of environmental and developmental change in the peri-urban context.  He emphasizes that 
the environmental planning and management cannot be simply based on extrapolation of 
planning approaches and tools used in rural and urban areas. Instead it is claimed that these 
areas need planning approaches that respond to the specific environmental, social, economic 
and institutional aspects of the peri-urban interface.  
Bon et al. (2011) elucidate that the major challenge for the peri-urban farmers is 
producing high quality products amongst highly populated areas under conditions of an often 
disproportionately polluted environment. Connected to this discussion another argument by 
;Bryant (2010) in which it is argued that developing producers’ adaptive capacity could be 
one of the key contributing factors  to alleviating urban food insecurity. He suggests that the 
introduction and consideration of multifunctional attributes of agriculture could help 
strengthen peri-urban communities and local organizations and to design more appropriate 
and integrative policies and therewith substantially strengthen the quality of life and food 
production in peri-urban areas. The urban fringe areas have received little attention in this 
regard (Bryant 1995).  
Crop production in peri-urban areas is extensively market driven and often 
constrained by tenure insecurity and non-agricultural land demands (Drechsel and Dongus 
2010). Moreover the common phenomenon that distinguishes peri-urban areas is that the 
agriculture is affected by the cost of urban expansion For example in a case study from India 
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it has been was argued that about 77 percent of available land in the peri-urban areas cannot 
be managed sustainably because of the unclear planning of land use (Dutta 2013). In addition 
untreated waste disposal into peri-urban water bodies in most developing countries has been 
identified as a major problem for food production. This is especially true for in the case of 
Hyderabad where the city is known to discharge unlimited wastes into the Musi River 
(Ensink et al. 2010).At the same time there is dramatic increase in the use of city waste water 
forperi-urban agriculture around Hyderabad from 1989 to 2002 along the downstream of 
Musi River from 5213 to 42813 ha indicating shifts in land use especially related to waste 
water irrigated agriculture (van Rooijen et al. 2011).Another challenge for peri-urban 
agricultural sustainability  is the growing conflict about access to water resources between 
urban residents and peri-urban residents  where it has been observed that the priority is 
generally given to urban residents that eventually excludes the peri-urban farmers from 
access to water (Burgin et al. 2013; Huang et al. 2012). A similar conflict emerges with 
regard to access to energy. In the state of Andhra Pradesh in India energy subsidies to farmers 
have dramatic negative impacts on energy efficiency with farmers suffering from unreliable 
energy supplies and city dweller suffering from power cuts. (Dreschel and Zimmerman 
(2005) reports that the market access in the urban areas influence farmers to intensify the 
farming operations throughout the year leading to new externalities. Additionally land 
speculations make peri-urban farming unsustainable when farm owners actively seek 
investors or developers for their land or even cease farming in search of a suitable buyer 
(Berry 1978). Dunk et al 2011 describe six considerable peri-urban land use conflicts namely 
“noise-pollution, visual-blight, health hazards, nature conservation, preservation and changes 
to the neighbourhood” (Dunk et al. 2011). 
In contrast Bryant (1985) states that urbanisation may have positive influence to peri-
urban farming. For example access to major urban centres may provide farmers with income 
alternatives outside agriculture. Those may complement farming activities and stabilize semi-
professional peri-urban agriculture (Deichmann et al. 2009). However Atkinson (2004) notes 
that in southern countries only 10 % of the population entering into the city find employment. 
Furthermore other scholars have argued that peri-urban residents including farmers may have 
a more advantageous geographical position for selling their labour and agricultural products 
which in turn may help to so sustain their agricultural livelihoods (Buciga et al. 2012). 
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Allen (2001) indicates that the peri-urban interface represents a socially 
heterogeneous place where urban and rural activities meet representing a mosaic of 
agricultural and urban ecosystems, affected by material and energy flows demanded by urban 
and rural areas. In these places- we can see the coexistence of a mix of people including small 
farmers, informal settlers, industrial entrepreneurs and urban middle class with often 
competing interests, practices and perceptions. Literature indicates that the peri-urban areas 
are the regions where there is more dynamic interaction between the urban and the rural 
(Tacoli 2006; Diaz Caravantes 2012). The urban fringe land supports the urban areas through 
supply of natural resources such as land and produce food to feed the cities. In addition a 
substantial number of studies indicate the natural resource transfer from peri-urban to urban 
in terms of land annexation, housing construction and water (Diaz Caravantes 2012).Studies 
indicates that globally there is substantial neglect to address the specific needs and challenges 
of peri-urban populations especially agriculture dependent populations and they face huge 
risks due to overlapping trends of development in terms of socio-economic changes together 
with biophysical degradation (e.g. pesticide residues in water bodies) and climate change 
impacts (Garscahngen et al. 2012).  
2.3 Studies on peri-urban agricultural development 
2.3.1 Global studies 
The literature on peri-urban agriculture development considerably polarise into four 
discriminate strands of literature on peri-urban agricultural development. To geographically 
categorize the development pattern 4 regions can be distinguished:  Europe, and the USA-
representing developed economies, Sub-Saharan Africa, representing the developing 
countries. China and Australia represent the Asian Pacific region and finally we focus on 
literature about South Asia and arrive at India. The literature review on the developed world 
shows that  key drivers (Figure 2-1) of peri-urban agricultural development are the reform 
measures after instigation of Common Agricultural Policy (CAP) in Europe and a massive 
emphasis towards supporting peri-urban agriculture in USA where in some cities 
development of peri-urban agriculture went hand in hand with the application of concepts of 
multifunctionality, social farming and community development. Alternative Food Networks 
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and Amenity led development in North America, along with a movement to hobby farming in 
America give examples of these trends (Daniels 1986; Renting 2009; Zasada 2011; Paul 
2013; Olson 2012) In contrast, food security, growing population and huge in-migration into 
the peri-urban areas has prompted international donors to integrate respective projects, into 
development programs (Lanjouw 2001; Lynch 2013; Makita 2010, Rogerson 2011). At the 
same time, in rapidly urbanizing regions inAsia where sustainable peri-urban development 
has not become a top priority of the development agendas. This is particularly true for the so-
called mega cities of Asia (Ooi 2009)  
The recent developments in China reveal the adoption of massive tourism 
development approaches in the peri-urban areas (Qian et al. 2012) by the Chinese 
government. This kind of development is highly motivated to improve the quality of 
agricultural products and services, while actively developing multiple functions of agro-
tourism which have wider economic, environmental and social benefits (Yang 2010). 
 
Figure 2-1: Key drivers and thrust areas on PUA across the world 
Source: Author’s compilation from literature 
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Similar development approaches have been identified in Australia with exclusive 
emphasis on strengthening the multifunctionality of agriculture in peri-urban 
spaces.(Henderson 2005). However, in Asia, sustainability claims can be easily become 
disappointed in close proximity to megacity market opportunities and facing competition 
with other sectors on the land market, In India, central governments major emphasis on peri-
urban planning seems to be pretty much focus on making “world class cities through market 
liberalization” (Goldman 2011). Indian cities with their peri-urban spaces highly rely on new 
forms of industrialization as part of peri-urban development that indeed represents an 
“infrastructure led development model” (Kennedy 2007) through information technology 
revolution and urban agglomeration. Goldman describes this approach as “Liberalization 
through urbanisation”. There are only few studies on the resulting land use changes and the 
impacts on farming from Delhi, Bangalore and Chennai (Marshall et al. 2001).The following 
chapter provides a summary of research with respect to various issues in the peri-urban areas 
in India. 
2.3.2 Urban and peri-urban agriculture in India 
The issue of peri-urban agriculture in India is sensibly under represented both in the 
research as well as in the policy dialogue. Table 1describes various thematic issues related to 
urban and peri-urban areas in India. A considerable number of publications focus on issues 
related to wastewater among various international journals. This could be mainly due to the 
“Hyderabad wastewater declaration” signed at Hyderabad during 2002 by various 
international agencies and facilitated by UNFAO. The majority of publications at national and 
international level clearly emphasize much more on “urbanisation’ governance, metropolitan 
reconstruction, environmental planning and management, pollution, urban waste 
management. The farming issues and farm crisis and farmers adaptations due to the large 




Table 2-1: Studies related to peri-urban areas on various themes in India  
Thematic issues  Authors 
Pollution effect on agriculture Agarwal et al.(2003) 
Peri-urban Farmers selling ground water, 
Urban Commons 
Joel Ruet et al. (2007); Packialakshmi et al. 
(2011); Amita and Vinay (2011) 
Regional industrial policies and governance 
issues 
Kennedy 2007; Dupont 2007; Isa Bad and  
Urban livelihoods and spatial conflicts Marie Halen Zerah (2007) 
Land alienation studies; Landscape 
Urbanism 
Reddy and Reddy (2007); Leon (2012) 
Metropolitan Restructuring, Urban Planning Annapurna Shaw and Satish (2007); Maansi 
(2012) 
Environmental planning and management Allen (2003); Narain (2007); Sridharan and 
Surendra Kumar (2013) 
Urban organic waste and urban compost Nuna (2000)  
Peri-urban environment& community 
driven development 
Dhaniya Bharat (2003) 
Agroforestry and bio-diversity Arun Chaturvedi et al.(2013); Reddy and 
Praveena (2011).  
Heavy metals and pollution Rai (2012); Kaur Ravinder and Rani Rupa 
(2006) 
Wastewater Buchler (2004); Buchler and Devi (2003, 
2005); Buchler et al. (2002); Gayatri Devi 
(2006); Kurian et al. (2013);Ensink et al. 
(2010); Raghavendra (2006)  
Water supply and Urban governance Basu and Main (1997); Ramachandraiah 
(2006); Ramachandraiah and Sheela Prasad 
(2008); Ramachandraiah and Vedakumar 
(2007); Agenes and Guillaume (2008); 
Suresh Kumar (2012);  Milind Sohoni 
(2012) 
Landscape policies  Narain (2009) 
Rural-urban linkages Narain and Nischal (2007) 
Wastewater and Health implications Rai (2012) 




Table 2-2: Studies related to peri-urban areas on various themes in India-2 
 
A closer examination of Indian urbanisation strategies reveals that the focus of 
development seems to be on “infrastructure led development” (Kennedy 2007). This kind of 
development approach where the disregard for peri-urban farming in research and policy has 
to do with the view that the mass of` peasants’ have become the final obstacle, preventing 
India from attaining globally integrated economic prosperity (Goldman 2011). Analysing how 
to address the issue of sustainable peri-urban agricultural development in the presence of a 
rather negative image of farming provides a challenging area of research (Kennedy et al 
2012). Apparently the urban planners’ evident emphasis in India on the development of 
Structural change and urban expansion Fazal (2011) 
Metropolitan restructuring Shaw and Satish (2007), Ashima (2013) 
Peri-urban dynamics Dupont (2005, 2006); Dupont and Sridharan 
(2006); Annapurna Shaw (2005) 
Thematic issues Authors 
Subaltern urbanisation Denis et al. (2012); Pushpa et al. (2005) 
Power and Injustice, political economy Banerjee et al.(2011); Mahadev and 
Darshini (2011); Goldman (2011); Kennedy 
(2007) 
Labour exclusion, Migration and 
urbanisation, Poverty 
Bhattacharya et al.(2011); Kundu and 
Saraswathi (2012); Vamsi and Sripad 
(2012); Karen and Anant (2012) 
Pesticide residues in urban water bodies Sukesh Narain Sinha (2012); Shukla et al. 
(2006) 
Agriculture and water transfers Celio and Giardono (2007) 
Agriculture diversification Parthasarathy Rao et al.(2008) 
Peri-urban agriculture, Urban farming Marshal et al.(2001);Yasmeen (2001); 
Ramalingegowda et al. (2012); Rahul and 
Sunita (2006); Firdous and Ahamed (2012); 
Krishna Gopal and Simmons (2006); Satya 
(2012); Henrik and Ashinder Kaur (2012) 
Source: Own compilation by author 
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“world-class” infrastructure for “model enclaves” in the metropolitan peripheries is 
considerably represents a case for “degenerated peripheralisation”. This approach provides an 
example  of how powerful language and the social discourse on urbanisation and the urban 
peripheries can play a leading role in bringing or not bringing peri-urban farmers on the 
agenda of developers (Kennedy 2007). In order to meaningfully inform decision makers, 
research on the sustainability of peri-urban farming will have to consider this role. 
The following chapter briefly describes the prominent discourses about the 
relationship between cities and their peripheries. Related to this a renowned book on 
urbanization “The New Landscape” applies a historical perspective to the existing 
understanding of urban centres and peripheries. In this book the authors describe peri-urban 
areas as ‘hermaphrodite landscapes’- because – they neither have traditional cores nor 
recognizable peripheries (Chatopadhyay 2010). Scholars working on developing countries 
often use the term-peri-urban development (Forsyth 2012). A significant number of papers on 
place based conceptualization of peri-urban areas and related topics starts from a “nearby 
city” perspective to explain related influences of cities on development. Pryor (1968) first 
used the term “rural-urban fringe “in the context of the analysis of “urban invasion”.  Since 
then the rural-urban fringe has received great attention from various academic disciplines 
mainly from planners and geographers. Finally Daniels 1999; Davis 1993; Nelson and 
Sanchez 1997 have come up with the terms “exurbia” and “semi-urban”. Later on terms like 
the urban-rural divide, the fringe, sprawl, and the semi-urban landscape add to the long list of 
expressions for the particularities of the peri urban spaces (Gonzalez-Abraham et al. 2007)  
The notion of “Cities as engines of growth” refers to effects and financial power of 
urban agglomerations. In the year 2006 cities contributed up to 53% of gross national product 
in low income countries, 73% in middle income countries and 83% in high income countries 
(UN-HABITAT 2006). Victor and Hope (2011) argue that the recent resurgence of “urban 
bias” and “city centric development” discourses are increasingly guiding theoretical 
arguments about the role of cities for rural development :( 1) the financial dominance of the 
city as the “epicentre of investment or engine of development has lead de-investment and 
widespread neglect of rural demands. In addition this rural neglect has triggered the deficit of 
capital and infrastructure in combination with evasion of rural labour. (2) The “urban bias 
“discourse (Lipton 2005) refers to the impact of neoliberal policies on rural-urban relations 
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and the agriculture for development (Kay 2009). Lipton (2005) claims that there has been a 
bias in the allocation of resources to cities which has led to inefficient and inequitable 
resource allocation in favour of the cities. He advocates “a development strategy which 
creates and enhances the synergies between agriculture and industry and goes beyond the 
rural-urban divide”. 
O’Neill et al. (2011) advocates the idea of integrated urban and peri-urban 
development with the concept of cultural landscapes. Related to this is the idea of impure 
settlements (Metropolitan village). This concept is driven by the empirical observation that 
people may have “citizen identities” and still live in the periphery. At the same time people 
may have rural identities but still have to settle in the cities. (Pahl 1966). Another theory of 
peri-urban development has its roots in the literature based on the “Corridor Theory “where 
the term corridor implies to a linear system of urban places together with the linking surface 
transport media. Urban corridors are very persistent historically, and they form one of the 
major types of urban systems in the New World. Corridors have been widely studied in the 
USA and Australia. The development of a corridor-centered economic landscape can be 
described in five cumulative historical stages: initial occupancies, commercial agriculture, 
railway transport, motor transport, and metropolitanism. In each stage, the innovations 
diagnostic of changes in the economic system appear first in corridors, and diffuse outwards 
in a sequential pattern termed a culture gradient (Whebell 1969). 
Concept like the eco-city (Waggoner 2006 and planning concepts like “conjugate 
ecological planning” reflect the need to balance the relationship between environmental and 
economic development in the pace of urban planning (Wang 2004). A “New option price 
theory” describes the impact of urban development on farm land pricing and concludes that 
both the land use conversion probability and urban influences are important factors affecting 
the option value of state farmland (Isgin and Foster 2006). Kellerman (1978) examined the 
determinants of rent from agricultural land around metropolitan. Using von Thünen´s rent 
theory, which concludes that the primary force determining the land price pattern is transport 
cost to the market. Von Thünen’s theory is believed to still widely and applies to situation of 
weak infrastructures in underdeveloped parts of the world, but has been called “outdated” for 
explaining land rents in the more developed part of the world (Sinclair 1967).  
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2.4 Theorizing agriculture change and adaptation in the urban fringe 
Heimlich and Anderson (2001) state that that there are still a lot of  inconsistencies 
and overlaps in the ways that different researchers conceptualize farmer adaptive behaviour 
in structural change The literature on farming landscapes in the urban fringe has many 
dimensions and diversities. Bryant (1985) categorized different trajectories of change of 
which first he called agricultural development, second agricultural adaptation and finally 
agricultural de Similarly in response to confronting pressures of urbanisation, Smither and 
Jhonson (2004) described four possible farm level trajectories –  especially “growth and 
decline”, “intensification”, “persistence” and “de-intensification” as a consequence of 
changing pattern of land, labour and capital use. “Growth and decline” describes a scenario in 
which aggregate increase or decrease in scale of production occurs, without a fundamental 
restructuring of the relationship between the main agricultural inputs and the intensity of 
production process. ‘Intensification’ defines a scenario in which the main agricultural inputs, 
such as labour and capital are increased. ‘Persistence’ refers to a status quo –preserving 
condition. Finally, ‘de-intensification’ characterizes a situation in which agriculture is no 
longer competitive with other sector uses, and farmers react by reducing their main 
agricultural inputs, eventually leading to farm closures. 
Bryant and Johnston (1992) classified the related agricultural diversification scenarios 
as ‘off-farm diversification’, which generally involves increased reliance on non-farm 
employment to support a household, and “on-farm diversification”, characterized by ‘changes 
in production practices or management approaches’ aimed at minimizing potential nuisance 
from neighbours. Butt (2013) suggests that the process of peri-urbanisation emerge from a 
range of drivers that differ from the socio-economic and geographic settings. He indicates 
that additional factors hecalled ex-urbanization, hidden urbanisation, retiree mobility and 
displaced suburbia all have significant implications on the features of agricultural systems 
along with kind and scale of farm adaptation. Studying near city farming in Athens, Moissidis 
and Duquenne (1997) proposed two types of peri-urban farms. They are “purely traditional 
farm which adopts extensive production systems and in long-term decline”. Another category 
represents “the farm adapted to peri-urban area” and the third category represents “the 
intensive farm, corresponding to a protectionist system of production (mainly greenhouse 
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cultivation)”. They reveal that, in the case of Athens, the traditional farms have gradually 
disappeared due to urban sprawl and high demand for non-agricultural uses of land. 
Heimlich and Brook (1989) describe the relationship between farm types and 
persistence. Their model anticipates three different types of farms in the rural-urban interface, 
(1) alternative enterprises (small in size with high value output), (2) recreational enterprises 
(very small scale, operated by hobby farmers), and (3) traditional enterprises, (large 
operations engaged in conventional commodity production). The alternative enterprises can 
include consumer-oriented entrepreneurial agriculture with emphasis on direct marketing and 
value additions.  Between these categories ‘mixed’ types that combine the characteristics of 
one another exist (Inwood and Sharp 2012). Jhonston and Bryant (1987) proposed three 
divergent types of farm changes in the urban-rural interface considering the internal and 
external farm conditions. These changes include “positive adaptations that enhance farm 
production” (e.g. adding non-traditional business activities, urban oriented direct marketing, 
or intensifying traditional production), another farm change include “normal or managerial 
adjustments” (farm changes consistent with changes occurring across the agricultural sector 
including the adoption of new agricultural technologies to increase efficiency) and finally “ 
negative adaptations” (such as reducing production intensity or farm investments, perhaps in 
anticipation of a future sale to developers).  The adaption models developed by Johnston and 
Bryant (1987) and Smithers and Jhonson (2004) observes the farm adaptation strategies that 
emerge from complex interplay between farm household and farm business in rural-urban 
interface. In addition Smithers and Jhonson (2004) distinguishes the role of ‘farmer agency’ 
in managing change and impart credence to the farm family acting and contributing to farm 
decision making. Sharp and Smith (2003) argued that farmer adaptation varies, relatively 
based on constraints and limitations created by alternative local social setting. For example, 
depending on social capital, farmers can try to develop a relationship with non-farm 
neighbours to build trust and understanding about potentially offensive farm practices. 
Finally, Bowler (1992) following earlier research of Whatmore et al. (1987) identifies six 





Table 2-3: Various paths of peri-urban agricultural development 
PATHS OF DEVELOPMENT 
Extension of the industrial model of farm business development based on traditional 
products and services 
Redeployment of farm resources (including human capital) into new agricultural products 
or services 
Redeployment of farm resources (including human capital) into new non-farm products 
and services 
Redeployment of human capital into off-farm occupation 
Maintenance of traditional farm production and services with either reduced inputs and/ or 
reduced income 
Hobby or part-time (semi-retired) farming 
Source: Bowler (1992) 
2.5 Agricultural development theories and associated discourses 
In Asia and the developing world, technological innovation was long described as the 
main driver of structural change in agriculture (Hayami and Ruttan 1985) that indicates the 
choice of technology and production strategy is a product of resource endowments and 
economic forces. In order to understand the development with close association to technical 
change, afterwards this model has been revised and the role of institutional change and 
innovation in affecting agricultural development (Ruttan 1989) has been  incorporated. Buttel 
extends the technological perspective on agricultural change speaking of a “technological 
treadmill” in which a globalizing food system marginalizes small producers (Buttel 1989). 
Another approach closely related to this interpretation is the process of “subsumption and 
uneven development” (Whatmore et al. 1987).  More recently, the influence of concentration 
and internationalization of processors and retailers and the subsequent vertical integration of 
agro-food systems have also been described as important drivers of structural change in 
developing countries (Goodman and Watts1997, Reardon et al. 2004). 
The nature of forces influencing the speed of change in agriculture and corresponding 
effect on resource management in a given location may vary. The causes and effects of 
intensification could vary in spatial and temporal scales. Kates et al. (1993) have categorized 
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the theories of intensification that seeks to explain agricultural intensification into two broad 
categories. 
“….those that relates production to household needs and wants (usually population 
driven) under conditions of subsistence” and those that relates production to demands 
from the markets” (Kates et al. 1993) 
The intensification may occur over a long period of time in response to increasing 
population pressure through experimentation, adaptation and assimilation, which is described 
as “autonomous intensification” (Swift 1979). In contrast the intensification may happen 
more or less overnight as result of or a response to global events and changes in national 
policies and such   phenomena can be described as “ policy-led intensification” (Birch and 
Bjarne 1996). 
The broader economic theories that were extensively described in the literature 
basically the Productionist/capital-penetration/subsumption, appropriatism, Substitution, 
uneven development would throw light on understanding larger scale contexts of agricultural 
change but underestimated the importance of internal environments, life cycles of farms, 
human agency problems  and institutions in shaping opportunity sets for farmers (John, T. 
Pierce 1994).  Related to this argument, Ilbery (1992) argues that these economic approaches 
“relegate farmers to the role of non-decision makers and constraints are emphasized at the 
expense of choice”. 
Bryant and Jhonston (1992) claim  that to understand the post-industrial agricultural 
landscape in the urban fringe, the system of exchange in which farms operate needs to be 
considered together with lifecycles of the farm family, proximities to the market, and policy 
related factors, in short they content that the complexity of changes in the agricultural 
landscape (.e.g. degeneration, adaptation and development) is the product of different modes 
of production (industrial and post-industrial), each inclined to respond differently to the same 
external stimuli at a variety of spatial scales. 
To support Bryant and Jhonston’s arguments, Marsden et al. (1989) proposes to 
consider the importance of family development cycles in determining the choice of what they 
term “survival” or “accumulation” strategies. Finally, a broad range of researchers have 
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argued that there is no “unified pattern of agricultural development” and no unified theory of 
it. 
2.5.1 Studies related to farmers’ perceptions, attitudes and beliefs 
 Studies analysing the motivations and perceptions of change among farmers are still 
relatively rare. (Handerson 2005). A study on perceptions related to the use of pesticides in 
peri-urban area indicates a significant difference in the perceptions on pesticide use among 
the farmers and their neighbours (Ahamed et al. 2011). While the neighbours perceive that 
pesticide use is more harmful to environment and contributes to reduction in the food quality, 
farmers did not see a problem with using chemicals. Similar forms of conflicts were analysed 
by Hammond (2002); Lapping et al. 1989). 
Research on attitudes related to chemical use in peri-urban farming (Lagerkvist et al. 
2012) indicates that often the urban consumers' demand for clean and spotlessness vegetables 
encourage the excessive use of pesticides. Additionally, the desire to reduce losses and waste 
can cause farmers to violate the recommended intervals between pesticide application and 
harvest. The study reveals that farmers respond to consumers’ needs by applying pesticides 
indiscriminately for the purpose of improving aesthetic quality attributes resulting in higher 
prices and profit margins. 
A study from Cameroon examined the effect of property rights and socio-economic 
factors for the likelihood of using pesticides and fertilizers in peri-urban agricultural system.  
Farmers with impermanent land rights and those whose fields are more distant from the 
homestead are likely to use more chemical fertilizer. In addition the frequency of contacts 
with extension agents was found to positively influence to the use of chemicals (Nkamleu and 
Adesina 2000). Feola and Binder (2010) applied an Integrative agent cantered (IAC) 
framework, that has its roots from the ‘behavioural theory’ and suggested that this kind of 
frameworks generally aims at understanding the farmers behaviour in the agricultural 
systems. This approach is highly useful to understand the general dynamics of farmers’ 
behaviour and corresponding feedback processes in the agricultural system which forms a 
basic part of complex social-ecological systems.  
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Recent developments in the literature indicate a growing concern among the scholars 
to focus on discourses, perceptions and the social construction of agricultural change. 
Nasongkhla and Sintusingha (2012) explore the social construction of city beautification 
involving local participatory approaches at the municipal level of Mae Hong Son Town. 
Other scholars have argued that with regard to  land degradation issues in peri-urban areas a 
more critical evaluation of how the knowledge, understanding and perceptions of local actors 
drive behavior and affect land-use decisions at the micro-level is crucial for sustainable 
environmental policies in the future (Maconachie and Bins 2006). 
Capek (2010) emphasizes that socio-ecological approaches would meaningfully 
benefit the urban sociology perspectives and enhances our understanding of interactions 
between nature and the city. These understanding facilitate people to participate fully in 
discussions related to sustainability with expectable changes in their behaviour.  
2.5.2 Community approaches, innovations 
The concept of Multifunctionality with its significance, while imparting value to both 
the commodity and non-commodity outputs of agriculture has been well recognized in 
Europe. Various studies have shown the positive aspects of Multifunctionality in agriculture. 
It is suggested that the notion of a ‘multifunctional agricultural regime’ better encapsulates 
the diversity, non-linearity and spatial heterogeneity that can currently be observed in modern 
agriculture and rural society (Wilson 2001). The studies related to multifunctional nature of 
agriculture includes various community based approaches and innovation in the European 
context. 
At the same time literature indicates a growing phenomenon related to urban farming 
associations around the world. These kinds of developments fuelled to examine the upsurge 
of cooperative activities, knowledge and perceptions of the actors involved in urban farming 
associations due to growing demand for urban and peri-urban agriculture in Freetown 
(Maconachie 2012). This study highlights how urban and peri-urban agriculture (UPA) 
activities are currently driving revival of community-based cooperation, which could be a 




In addition Cazaux et al. (2007) characterize urban outskirts as multidimensional 
production and consumption areas (Potter and Tilzey 2005) that has to fulfil different 
functions in particular. The infusion of the Multifunctionality concept with better implication 
on societal transformation processes has significantly influenced research and policy 
approaches in different ways amongst countries and disciplines (Renting et al. 2009). Many 
studies have considered diversification, recreational and environmental farming, landscape 
management and specialization together with direct marketing (Zasada 2011). 
Van Dijk (2011) indicates that the city should be understood as a combination of 
various social processes facilitated by various networks and a sociology of structural and 
cultural wholes. He states that the process of managing urbanisation through network 
relations and thus service provision between inhabitants and local state differ in means and 
modes across different socio-economic collectivises and urbanized spaces. He concludes that 
this process is often overlooked in Indian cities among discussions about governance, citizen 
participation and urban development. 
Moreover the literature has pretty much emphasized on studies related to community 
practice, community discourses and communitarian reference points influencing food system 
dynamics in peri-urban areas based on community development theories (Dixon 2010). In his 
perspective the influence of corporate dominated food systems in the nearby cities has been 
discussed. An important concept in this regard is provided by “community supported 
agriculture in the urban fringes”. A study on “community supported agriculture” (CSA) 
indicates that CSA offers better opportunities for small-scale and part-time farmers as well as 
scope for the farmers to diversify their opportunities and livelihoods (Wells et al. 1999). CSA 
can play a prominent role in bringing people together that enhances social relationship with 
affinity towards place, farming, nature, providing a sensible and viable counter-balance to the 
large scale global industrial food systems (Wells et al. 1999). 
The opportunities for smallholders in peri-urban areas to raise their incomes 
increasingly depend on their ability to compete in the urban market. These abilities could be 
better enhanced with community negotiations and producer organizations. Related to this, 
Markelova (2009) indicates that the institutional arrangements and producer organizations 
could effectively tackle the market issues in developing countries. McGregor et al. 2011 
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highlight the importance of community based approaches to tackle agricultural crises in peri-
urban areas. Moffat and Tina (2005) argue that the urban and peri-urban political ecology 
needs to explicitly recognize and analyze the relationships between communities and their 
peri-urban areas and those of material, natural, and social resources.  
An emerging body of literature related to alternative food networks (AFS) pursues the 
reconfiguration of structures related to production system, distribution and consumption of 
food. The essential part of this literature confers the local sale and the emerging idea of 
proximity to urban centres. AFN at a local scale can be easily developed by linking peri-
urban farmlands and cities (Paul and Mckenzie 2013). Many authors conclude that ‘peri-
urban farmland preservation could be better possible if the farm land preservation is 
guaranteed. In this connection, Glowacki-Dudka et al. (2013) describes the role of social 
capital playing vital role in enhancing sustainable local food networks and community 
development where the emergence of strong social capital in a community as a consequence 
of the connections and reciprocity that emerge with the development of locally grown food 
system. Jarosz (2008) and her work on alternative food networks (AFNs) indicates that AFN 
is an umbrella term that represents efforts on the spatial and social reorganization of food 
production, distribution and consumption that mainly represents two processes: urbanisation 
and rural restructuring. An Shi et al. (2011) reveal that China’s middle class is driven by a 
growing interest in promoting ‘green’ and sustainable food, which is perceived to be healthy, 
safe and environmentally friendly. Their work explores the relationship between the Chinese 
middle class, an overwhelmingly urban group, and Chinese sustainable agriculture from the 
perspective of Community Supported Agriculture (CSA). They studied the CSA farm’s 
environmental and institutional sustainability, in order to better integrate its development 
within the larger context of contemporary Chinese agriculture. Finally they conclude that 
CSA farms are successful in facilitating the nexus between producers and consumers through 
knowledge and trust. Voleria and Noelia 2012 describe in a similar vein as the role of 
emerging “Vegetable Tourism” in Spain. They conclude that this type of consumer producer 
relationship is replicable model for promoting innovations in peri-urban farming. 
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2.6 Research agenda 
Farm adaptation and structural change in the urban fringe areas cannot be captured by 
one general theory. This literature review has displayed a multitude of concepts and 
approaches which help to better understand and explain how cities influence change in peri-
urban agriculture. In this discussion, finding answers to questions about the future role of 
agriculture in a more and more urbanizing world is equally important than finding answers to 
the questions about sustainable agricultural development. In my dissertation I attempt to 
contribute to this discussion with empirical work on my hometown Hyderabad. In what 
follows I will take up what I consider to be important strands from literature and apply them 
to the context of megacity development in the Greater Hyderabad Area.  In the next chapter I 
will build on hypotheses from the literature about important trajectories of farm development 
in peri urban areas and apply them to my empirical observations from farms in the GHA. In 
paper 3 I will have a deeper look into how farmers of different farming systems of the GHA 
participate in the different social discourses about sustainability of peri-urban agriculture. In 
paper 4 I will discuss determinants of farmers’ adoption of more sustainable agricultural 
practices and compare what is known with what I find for in a particular case. My last paper 
is a policy paper. I discuss main literature arguments of how to stimulate sustainable peri 
urban development and review current policies in India.  
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ABSTRACT 
This paper describes adaptation of agricultural management practices due to structural 
changes in the urban periphery of Hyderabad, India. We investigate structural-change drivers 
along with the most common types of adaptation realized by peri-urban farmers and the 
corresponding environmental impacts. From 120 farmer interviews, in which qualitative and 
quantitative data was collected, we found that increasing costs for agricultural inputs like 
labour and land have motivated farmers to intensify water, machine and chemical use, 
thereby creating problematic environmental impacts. In addition, farmers also resort to part-
time farming and organize efforts to share family labour. Based on these findings, we discuss 
agricultural policies and strategies within the framework of environmental planning and 
management for the Greater Hyderabad Area (GHA), drawing policy-design conclusions that 
may enable better integration of farming into the on-going process of megacity development.  
Keywords: peri-urban agriculture development; farmers’ adaptive behaviour; resource 




The Urban population across the world is supposed to double from 3.3 billion in 2007 
to 6.4 billion by 2050, with concomitant growth of peri-urban areas sharing elements of 
‘urban’ and ‘rural’ characteristics (Tacoli 2006). The United Nation´s Food and Agricultural 
Organization  claims that, in the near future, development of adequate agricultural policies 
and strategies within the framework of environmental planning and management will become 
the key challenge for sustainable management of peri-urban agricultural systems (FAO 2007). 
In the process of megacity expansion, rapidly growing populations are expected to face 
problems of environmental management and food security. In the periphery, different types of 
agricultural land users have been needing to adapt farming systems while competing with an 
increasing number of non-agriculture land users (Robinson 2004). The ways in which 
agricultural users adapt may have significant implications, not only for the livelihoods but 
also for the sustainability of people living in both the countryside and cities (Allen 2003).  
Levels of unsustainable resource use and environmental degradation in peri-urban 
areas have raised concerns about their general sustainability (Walker and Salt 2006). It has 
been argued that peri-urban areas are typically confronted with problems such as resource 
exploitation and the increase of human-induced greenhouse gas emissions, along with a 
general loss of resilience and degradation of social capital (Folke et al. 2004). Agricultural 
producers have to adapt to changing conditions and are important stakeholders in the process 
of peri-urban development. In combination with urbanisation, the main forces of structural 
change in agriculture vary. In developed economies agricultural policies are gaining 
importance as drivers of change (Critchley et al. 2007, Potter and Tilzey 2005), while 
technological innovation remains another important factor (Cochrane 1993). In Asia and the 
developing world, technological innovation was long described as the main driver of 
structural change in agriculture (Hayami and Ruttan 1971). More recently, however, 
increasing internationalization of processors and retailers and subsequent vertical integration 
of globalizing agro-food systems have also been described as important drivers of structural 
change in developing countries. (Reardon Timman and Berdegue 2004; Goodman and Watts 
1997). Reddy and Reddy (2007) as well as Zasada et al. (2011), however, show that on the 
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fringes ability to adapt also depends on culture, traditions and economic necessities, with 
migratory movement of displaced low-income fringe-dwellers 
Other studies have analysed the impacts of urbanisation, aiming at drawing links 
between particular peri-urban mitigation strategies and patterns of public and ecosystem 
health in urban fringe areas. For example, Tzoulas et al. (2007) find that urban peripheries 
may positively contribute to the urban environment by providing “green lungs” to absorb 
emissions and help urban residents recuperate from physical and psychological stress. Some 
authors even draw an optimistic scenario for the interaction between urban centres and their 
peri-urban environments. For example, in a study of rural–urban relationships in Europe, 
Buciega et al. (2009) take a closer look at the various meanings of ‘rural’ and ‘rurality’ in 
different European contexts. They find that urban pressure is not necessarily perceived as a 
negative process by residents of fringe areas and go on to show that, in various European 
contexts, rather the opposite seems to hold true. In a similar vein, Sharp and Smith (2003) 
describe a situation in which the development of new types of neighbourly relations and 
social capital, for example when land-owning agriculturists develop relations with their non-
farm neighbours, may serve as mitigation strategies for otherwise marginalized peri-urban 
farmers.  
3.2 Urbanisation in Hyderabad 
The Greater Hyderabad Area (GHA) is among South India´s fastest growing urban 
conglomerations. With a population of 6.8 million people (CHPC 2011), the GHA has 
adopted an “infrastructure-led growth model” (Kennedy 2007). During the last ten years, the 
state has set in motion a number of infrastructure-based development projects, including a 
new international airport; “Fab-City”, a planned hub for advanced semiconductor and 
electronics manufacturing, for which the government has dedicated some 1,050 acres of land; 
as well as an eight-lane outer-ring road of 162 km in length. Meanwhile, the real estate sector 
in Greater Hyderabad Area has been experiencing a boom (Reddy and Reddy 2007). Official 
statistics on land use data pinpoint that, over the last two decades, huge amounts of 
agricultural land in the Greater Hyderabad Area (GHA) have been reallocated to other 
sectoral uses (Directorate of Economics and Statistics 2010). This has resulted in the 
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emergence of “mixed-spaces” in which agricultural land users directly neighbour land users 
from other sectors (Dupont et al. 2000). In addition, high land prices are increasingly 
motivating farmers to sell their land (Krishna Gopal and Simmons 2006; Reddy and Praveena 
2010). Despite these challenges, farming remains an important economic activity. In the 
presence of pressures from urbanisation, many farmers have been changing their farming 
systems: continuing or even extending agricultural activity and delivering substantial 
amounts of produce to the urban markets. Before looking at the situation in the Greater 
Hyderabad Area in more detail, the following section compares concepts explaining how 
farmers in peri-urban areas generally adapt to urban development. 
3.3 Adaptation behaviour of peri-urban farmers 
As we have suggested, urbanisation can create both threats and opportunities for peri-
urban farms. The literature distinguishes between different concepts seeking to explain 
scenarios of farm adaptation to factors characteristic of urbanisation. Heimlich and Anderson 
(2001) distinguish three types of farms according to their relative sensitivity to pressures 
caused by urbanisation. The “traditional farm types” are characterized by limited factor 
mobility and slow adaptation to changing environments. “Sensitive farms” are characterized 
as being most affected by increasing land-use constraints and improved opportunities to sell 
land, in addition to general fragmentation of production and the threat of government 
expropriation. “Dynamic” farms are known for their flexibility in changing production 
patterns and integrating multifunctional elements, including recreation, environmental 
preservation and landscape conservation functions.  
In confronting pressures caused by urbanisation, Smithers and Johnson (2004) 
describe four likely farm-level trajectories – “growth and decline”, “intensification”, 
“persistence” and “de-intensification” – as consequences of changing patterns of land, labour 
and capital use. Growth and decline describes a scenario in which aggregate increases or 
decreases in the scale of operation occur, without a fundamental restructuring of the 
relationship between the main agricultural inputs and the intensity of the production process. 
Intensification defines a scenario in which the main agricultural inputs, such as labour and 
capital, are increased. Persistence refers to a status quo-preserving condition. Finally, de-
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intensification characterizes a situationin which agriculture is no longer competitive with 
other sector uses, and farmers react by reducing their main agricultural inputs, eventually 
leading to farm closures  Bryant and Johnston (1992) classify diversification scenarios as 
“off-farm diversification”, which generally involves increased reliance on non-farm 
employment to support a household, and “on-farm diversification”, characterized by 
“changes in production practices or management approaches” aimed at minimizing potential 
nuisance from neighbours. Sharp and Smith (2003) argue that farmer adaptation varies, based 
on constraints and limitations created by alternative local social settings. For example, based 
on social capital, farmers can try to develop a relationship with non-farm neighbours to build 
trust and understanding about potentially offensive farm practices. Another scenario has 
farmers integrating activities by increasingly cooperating with each other in areas like input 
use and marketing (Singh 2008). 
In what follows, we briefly discuss our main research questions and the way we 
approached them methodologically, after which we make use of Smithers and Johnson’s 
(2004) scenario description to categorize different scenarios in conjunction with Bryant and 
Johnston’s (1992) observations about farm diversification, in order to better understand 
developments around the Greater Hyderabad Area. Finally, we draw conclusions and offer 
suggestions for planning and management of the peri-urban spaces in the GHA.  
3.4 Research questions 
A key issue in current discussions on peri-urban development in Europe and America 
is the multifunctional nature of peri-urban landscapes, with their market and non-market 
aspects (Bryant et al. 2007), and adaptation of farms to rapid structural changes. Meanwhile, 
in India, where our case is situated, discussion of development in the fringe areas is rather 
dominated by infrastructure and transportation issues, while debate on agricultural policy 
focuses mainly on food security and self-sufficiency in predominantly rural areas. 
The structural change taking place in Indian agriculture has been comparatively slow. 
For example, the proportion of workers employed in agriculture has fallen by 13% – from 
70% in 1980 to 57% in 2005 (Bino et al. 2009) – while, at the same time, the proportion in, 
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for example, the UK has fallen by almost 60%, with less than 2% of the labour force now 
working in agriculture (Defra 2011). More than 70% of the agricultural producers in India fall 
under the category of capital-constrained “marginal farmers” owning less than one hectare of 
land (Lerche 2011). While peri-urban farmers may be privileged by good infrastructure and 
market access in regions such as Europe and the USA, in the peri-urban areas of India, higher 
costs for labour, land rent, and irrigation are known to cause relatively smaller profit margins 
(Whatmore 2002). 
Thus, the structural change process in agriculture in general and the structure of the 
peri-urban farms in the Greater Hyderabad Area (GHA) in particular widely differ from the 
examples analysed in studies on peri-urban agricultural development in the developed world. 
In addition, necessary modernisation in agriculture puts the livelihoods of peri-urban farmers 
at risk, because they are often credit constrained; seasonal cost structures often result in debts 
at high interest rates and, consequently, an overall decrease in net profits (Lerche 2011).  
Our hypothesis is that, around the city of Hyderabad, structural change in agriculture 
is not on a sustainable trajectory, because existing small-scale farm structures together with 
current land price developments have not been following the conventional scenario in which 
farms grow in size. This discrepancy has raised several research questions for us, to be 
addressed in the following sections: 
• How does the growth of cities affect structural changes of agricultural production in terms 
of choosing crops, scale of production or technologies in use? 
• What are the causes and effects of the most common types of adaptation behaviour of 
farmers in Greater Hyderabad Area? 
• Can we draw a link between agricultural development and sustainability in this context? 
3.5 Research method 
Our study aims to identify farmer adaptations as well as changes in land use practices 
with respect to urbanisation. The official data on land use changes in the GHA indicates that 
urbanisation and related infrastructure projects reached their maximum between 2004 and 
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2006, accompanied by a particularly steep hike in land prices (Department of Stamps and 
Registration, Government of Andhra Pradesh, 2008). Our aim has been to further explore this 
general hypothesis and specify some of the causalities and changes in farm management 
practices that took place both during and after this period 
For this purpose, during two field visits in 2011, we collected qualitative and 
quantitative data through semi-structured surveys with the main aim being to better 
understand adaptation of farm structures within the GHA. Our sample is a purposive one, 
including both farmers and experts and exploring administrative areas within the GHA in 
which the consequences of urbanisation clearly have impacts on agriculture. Quantitative data 
targeted measurable components of these changes, such as the cost of production and use of 
major agricultural inputs. Qualitative data targeted the farmers’ main perceptions on drivers 
of change.  
Altogether, we interviewed 120 farmers from eight administrative areas (mandals) in 
Andhra Pradesh – the Indian federal state of which Hyderabad is the capital – by randomly 
selecting 15 candidates from a list of farmers registered in each mandal. In addition, we 
consulted local agricultural extension officers, input agencies, and other key informants in the 
villages to check the validity of data obtained from farmers on input use, cropping patterns 
and overall village trends. To sample the peri-urban mandals in GHA, we defined four 
criteria: agricultural activity, distance to the city centre, land prices, and medium to high 
intensity of paddy- or vegetable-based cropping patterns. The sampling relied on the village 
list of the Hyderabad Municipal Development Authority (HMDA), which lists 55 mandals in 
GHA, including four peripheral surrounding districts: Ranga Reddy (22 mandals), Nalgonda 
(five mandals), Medak (10mandals) and Mahaboobnagar (two mandals). We selected five 
mandals from Ranga Reddy, two mandals from Nalgonda and one from Medak. In 
Mahaboobnagar, however, the intensity of cultivation and level of urbanisation are relatively 
low, making it a candidate in which the problems mentioned in the introduction appear to be 
less imminent, so we excluded it from our study.  
Selected administrative areas in the GHA exhibit intense agricultural activity 
combined with a vegetable- or paddy-based cropping pattern, within a radius of 50 km to the 
city centre. Following the advice of regional agricultural officers, we also incorporated two 
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mandals with particular characteristics to understand how favourable marketing infrastructure 
(Mulugu) or full availability of (waste-) water (Pochampalli) affected farmer perceptions 
about the profitability of agriculture. Thus, our sample seeks to provide a window on the 
current problems of urbanisation on agricultural activities in the GHA, rather than 
representing the 22 administrative areas themselves. 
 
Figure 3-1: Map indicating mandals selected for study in GHA 
Source: Draft metropolitan development plan, 2031, Hyderabad Metropolitan Region 
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Table 3-1: Characteristics of selected administrative areas in GHA 
Source: District Handbooks of Statistics, Ranga Reddy, Nalgonda and Medak, 2007. 
 Ranga Reddy Medak Nalgonda 
 Shameerpet Shamshabad Shankarpally Chevella Manchal Mulugu B.Ramaram Pochampalli 
Dist. from 
the city (km) 
28 23 30 45 42 48 42 42 
Households 18348 14118 11409 10765 8620 8178 7167 9446 
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Geographical 
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25495 19290 20482 27374 27705 19479 17083 19369 
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Table 3-1 indicates approximate distances from Hyderabad city to the selected study 
locations, along with corresponding factors causing pressure on their agricultural land users. 
We asked farmers to assess and rank the importance of variables such as the development of 
land prices, land rents, farm profits, input costs, labour costs and other problems related to 
on-going structural changes in the agricultural sector. In addition, based on a list of adaptation 
scenarios related to the literature discussed above, we asked farmers about their perceptions 
regarding the continuity and profitability of agriculture within urban fringe areas, their main 
adaptation strategies, and related consequences that they saw for the sustainability of peri-
urban farming.  
The next sections of this paper describe the main drivers of change, observable 
adaptation scenarios and relevant examples of the impacts of urbanisation on agriculture in 
the GHA. As primary drivers of change, we first describe the actual rates and scales of 
urbanisation, effective demographic changes and population pressures, land and labour prices 
and lease rates, as well as the profitability of important crops over time. Then, we analyse 
adaptation scenarios, specifically addressing farmers’ willingness to continue agriculture as 
their main activity, increase of cooperation among farmers in terms of exchange of family 
labour, and upcoming mechanization trends. Finally, we exemplify the effects of production 
system adaptation with regard to the sustainability of resource use and draw conclusions for 
agricultural policy and urban planning. 
3.6 Causes and effects of urbanization on agriculture 
3.6.1 Main drivers of change 
Our socio-economic data allows us to characterize the respondents, peri-urban farmers 
of the GHA, as follows: Agriculture is the main source of income for84% of the interviewees 
and 8.3% of them work as both farmers and as hired agricultural labourers. Education levels 
among the farmers in the selected mandals range from primary to high school. The average 
age of the respondents is between 35 and 50 years, with an average farming experience of 20 
years. Farmers own an average of 2.4 ha of arable land, of which 1.56 ha is cultivated. The 
remaining land (0.84 ha on average) is left as fallow or dry land, where farmers eventually 
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grow crops depending on water availability and rainfall. Overall, the 120 farmers interviewed 
can be characterized as middle-aged, experienced, small-plot agriculturalists that derive their 
main income from agriculture. The following subsections describe the main drivers of change 
to which these peri-urban farmers have to respond.  
3.6.2 Population pressure 
Hyderabad city ranks as the sixth largest urban agglomeration in India. Between 1981 
and 2001, it had decadal growth rates of 50 and 27%, respectively. Over the past decade, 
Hyderabad kept growing at a rate of almost 2% per year, reaching a total of 6.8 million 
inhabitants at the end of 2011 (CHPC 2011). The Hyderabad Master Plan, which is the main 
planning concept of the GHA, indicates that “most of the previous decade’s population 
growth has taken place away from the city core” (JNNURM 2010). Thus, urbanisation within 
the fringe areas is one important driver triggering the kinds of changes in peri-urban 
agriculture described in the following subsections. 
3.6.3 High land prices 
Land prices are important drivers of agricultural change. The main factors behind 
increasing prices are city development-linked land acquisitions. Together with speculation by 
real estate agents, this has led to a steep increase in land prices in the GHA.For example, 
farmers in the village of Jaganguda (in Shameerpet mandal, 20 km north of the city) report 
that, until the year 2000, agricultural land prices were about USD 550/ha, but when use 
changed to building land, its value increased to more than USD 20,000 USD/ha during 2003. 
Similarly, farmers claim that land prices in Shamshabad (a mandal 23 km from the city 
centre) were about USD 220/ha during 2004, but due to inception of the new international 
airport, land prices reached some USD 70,000 per ha during 2006. A closer look at the 
official statistics on land sales and achieved market values shows that land prices in all of the 




Table 3-2: Agricultural land value (USD/Ha) in selected administrative units 
Administrative Unit 
June 2004 September 2009 
Min Max Min Max 
Shamshabad 970.55 1,294.97 172,543.95 280,383.92 
Shameerpet 647.03 6,49.01 237,249.93 258,815.92 
Chevella 970:55 1,401:91 10,783.99 53,919.98 
Shankarpally 829.21 1,294.07 43,135.90 64,703.98 
Manchal 647.03 1,078.39 32,352.10 43,136.10 
Mulugu 1,078.39 1,105.43 53,919.90 75,487.97 
B.Ramaram 647.03 1,294.07 25,881.59 43,135.98 
Pochampalli 970.55 1,401.91 53,919.98 64,703.98 
Source: Dept. Stamps and Registrations, Government of AP, www.igrs.ap.gov.in 
3.6.4 Agricultural land consumption 
In the period between 2002 and 2007, across the 20 mandals of the peripheral district 
of Ranga Reddy, urbanisation has absorbed about 90,000 ha of land. The official data on 
Land put to Non-agriculture use (LNA) in Ranga Reddy, reveals that over the last two 
decades there has been considerable increase in LNA, from 77,942 ha in the 1990s to about 
100,000 ha in 2008 (Directorate of Economics and Statistics, Hyderabad 2010). In 2010, only 
10% of the total area of Ranga Reddy (230,000 ha) remained under cultivation. Similar 
developments are ongoing in the other districts. Official data indicates that, until 2007, in the 
district of Nalgonda 109,964 ha had been put to Non-Agricultural Use (NAU), and in the 
Medak district 66,055 ha had been put to NAU, with 30 to 40% of the land converted to real-
estate in the peripheral mandals of the city (Hand Book of District Statistics Nalgonda and 
Medak 2007). 
3.6.5 Land tenancy rates and in-migration 
Land prices have not only affected land sales. Along with pushing up land prices, 
urbanisation has also increased the rates of agricultural land tenancy in the GHA. Our data 
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(Table 3-3) reveals that urban growth and the land market have not been the only factors 
affecting tenancy rates.  
Table 3-3: Tenancy rates/ha in different administrative units of GHA 
  Tenancy rates (USD/ha) 
  June 2004  September 2009 
Administrative 
unit 
N Mean SD  Mean  SD 
B. Ramaram 15 44.40 7.953  126 33.67 
Chevella 15 40.80 7.504  137.07 39.347 
Manchal 15 33.00 14.298  99.67 33.410 
Mulugu` 15 54.75 14.079  122.14 17.549 
Pochampalli 15 43.20 9.741  130.40 36.795 
Shameerpet 15 48.20 31.474  119.60 61.966 
Shamshabad 15 47.08 10.492  149.97 42.816 
Shankarpally 15 54.00 16.016  131.62 19.132 
Total (N=120) 120 45.27 16.689  126.63 39.330 
Source: Survey data, 2011 
Increasing demand for fresh food and vegetables in the ever-growing city is also 
attracting tenants from coastal districts of Andhra Pradesh, and more and more land is being 
rented for commercial farming. New tenants have in-migrated from places like East and West 
Godavari in Andhra Pradesh. One out of five vegetable growers in the GHA is a tenant farmer 
who pays land rent to the land- owner .   Contract types for tenants range from fixed 
payments for agricultural labour to sharecropping and last usually 1-2 seasons. These short-
termed arrangements are known to carry problems like “land shirking”, depletion of land 
fertility and unsustainable water use (Barzel 1989), with lasting consequences for the 
environment, the sustainability of farm incomes and profitability.   
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3.6.6 Decreasing farm incomes 
Not only competition for land has been driving structural changes in peri-urban 
agriculture. In addition, costs for other agricultural inputs like fertilizers, seeds and labour 
have increased, thus reducing farmer incomes. This observation not only holds true for paddy 
production, in which a minimum price system aims at stabilizing producer prices; also, over 
the last decade the farmers of our sample have experienced dramatic increases of input prices 
in vegetable production. In addition, other sectors are competing with agriculture on the local 
labour market. Many formerly agricultural labourers are now working in the construction 
industry, where they can realize higher incomes.  
Table 3-4 provides examples of shrinking profitability in eggplant and cabbage 
production, Table 3-5 exemplifies cost structures for paddy cultivation. In our sample, the 
total costs for cabbage and paddy production almost doubled during the period 2003-2009, 
while the cost of eggplant production went up by about 30%. Although the demand for fresh 
vegetables is increasing along with Hyderabad consumer prices, the development of prices 
cannot compensate the rise of input cost for farmers. Our data on production cost for paddy 
imply that increases in labour costs combined with rising input prices have been the main 




Table 3-4: Economics of production for peri-urban vegetables 
Source: Survey data, 2011 
Table 3-5: Average costs for inputs in Paddy production and revenues (USD/Ha) 
N=120 June 2004 September 2009 
Land preparation 40.97 86.27 
Sowing/trans 18.97 53.91 
Seeds 7.98 21.56 
Fertilizers 49.82 53.91 
Fertilizer application 2.15 10.78 
Pesticides 15.31 32.35 
Spraying cost 5.17 10.78 
Weedicides 0.00 12.94 
Weeding 12.94 64.37 
Harvesting (machines) 0.00 32.18 
Harvesting (labour) 41.84 0.00 
Transport 8.15 10.72 
Other 9.87 42.91 
Crop Particulars June 2004 September 2009 
Eggplant Total cost (USD) 148.85 178.82 
N=20 Yield (Mt/ha) 0.80 1.00 
 Price/Mt (USD) 36.80 46.00 
 Gross income (USD) 294.40 460.00 
 Net income (USD) 115.55 127.18 
 Benefit cost ratio  1.54 1.17 
Cabbage Total cost (USD) 139.10 282.62 
N=20 Yield (Mt/ha) 0.70 0.70 
 Price/Mt (USD) 128.80 147.20 
 Gross income(USD) 360.64 412.16 
 Net income (USD) 221.54 129.54 
 Benefit cost ratio 2.59 1.45 
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N=120 June 2004 September 2009 
Total Expenditure 213.7 432.68 
Yield (tons) 2.3 2.4 
Price/ton 139.4 214.59 
Gross income 320.62 515.01 
Net income 106.92 82.33 
Cost benefit ratio 1.5 1.19 
Source: Survey data, 2011 
3.7 Farmer perceptions on profitability and sustainability in peri-urban farming 
Asking farmers about their perceptions concerning developments in farm profitability 
over the last decade, we received mixed results: For 54.2% of our respondents, agriculture 
has been profitable, though with narrowing margins, while the rest feel that it has not 
(45.8%). Answers of farmers did not differ in mandals in which the marketing infrastructure 
is particularly good or in which there is full water availability for irrigation from the Musi 
River (Mulugu and Pochampalli, respectively). 
With a simple ranking exercise, we asked the farmers in our sample about their 
perceptions regarding typical problems of agriculture in the GHA with respect to farm 
profitability and the main factors reducing it. More than 90% of the farmers ranked scarcity 
of farm labour followed by increased production costs as the two most important factors 
reducing farm incomes. Water scarcity and restricted access to finance take third and fourth 
positions among the most relevant problems. Over 78.3% stated that agriculture is the main 
livelihood option for them. Surprisingly, although farming in the GHA has become 
increasingly difficult, a great majority (94.1%) of respondents still wishes to continue with 
agriculture. The main reasons given for justifying their commitment to agricultural 
production were: lack of stable income opportunities in other areas, contribution of 
agriculture to household subsistence, household immobility, traditional value of agriculture in 
their families and specific knowledge accumulated over generations in their families.  
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Decreasing availability of agricultural land and lack of livestock in the fringe areas 
has resulted in a production system which is increasingly disintegrated from the local 
agricultural area. For example the average farm yard manure applied in the entire study area 
is 11.4 metric tons per hectare annually, of which farmers have to buy the major share (11.32 
metric tons) from the rural areas. 
 
Figure 3-2: Farmers' perception on continuity and profitability of PUA 
3.8 Farm adaptations 
In the situation described, farmer adaptation strategies have not followed a 
generalizable pattern. Farmers in the GHA have been reacting to urbanisation with a mix of 
diverse strategies, including changes in cropping patterns, intensification of input use, part-
time farming and participation in government schemes, selling land, increased mechanization 
and cooperation on the market for farm and family-farm labour. However, in the urban fringe 
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areas, typical strategies of structural change in agriculture, such as further intensification of 
production and realizing scale economies by increasing farm size, are clearly limited. Over 
the last decade, farm size has remained pretty stable in most of the selected mandals, in some 
areas they have even decreased.  
3.8.1 Sharing family labour 
Our sample shows that, on average, only half of family members are working on-
farm, while the others have often migrated to the city or are too young to work. For example, 
the village head of Cheededu, in the Ranga Reddy district, reports that nearly 100 families 
from that village and neighbouring areas have migrated to the city and have found work in 
the construction industry. Land has often been sold to real estate agents and speculators. For 
those remaining in agriculture, intensification and switching towards vegetable production 
are direct consequences of the increasing cost for agricultural labour. Sharing family labour 
during the crop season is a long-standing tradition among villagers of homogeneous ethnicity 
and origin in rural India (Narain, 2003). In the presence of labour scarcity, farmers in the 
GHA, though increasingly belonging to different ethnicities and origins, are beginning to 
share family labour in organized ways.  
Focus group discussion with farmers in Cheededu and Rangapur, two villages within a 
radius of 35 km from the city, exemplify how cooperation came into being. These farmers 
mainly grow crops like paddy, vegetables, castor and jowar (sorghum). Over the last decade, 
the rates for hired labour have gone up, from USD 2/day to around USD 4.55 /day, in this 
area.  
Farmers collectively plan their two growing seasons by means of a sowing calendar. 
In a cropping season of 120 days, for example, participating farmers in Cheededu allocate 60 
days for work on their own farms, 30 days for working in other farmers’ fields and 30 days 
for agricultural contract work. However, this kind of s haring is not uniformly applied in all 
the GHA villages. 
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3.8.2 Changing cropping patterns 
The reasons for changes in cropping patterns are diverse. Increasing urban demand for 
vegetables is often referred to as a major economic factor causing changes (Parthasarathy et 
al. 2008). Data from official statistics (Directorate of Economics and Statistics, Hyderabad 
2010) confirm that, for example, paddy cultivation has witnessed a steep fall during the 
period 2001 to 2008, in particular in Ranga Reddy, where paddy production has declined by 
50% (District Hand Book of Statistics, Ranga Reddy 2009). On one hand, increasing input 
costs and falling groundwater levels related to heavy extraction are often mentioned as 
primary factors for this decline. On the other hand, we have also observed increases in paddy 
production as an adaptation strategy in areas in which farmers are resuming subsistence 
production after having sold parts of their land (Shamshabad). In fact, a steep rise in paddy 
has occurred in the mandal of Pochampalli, because Musi River waste-water irrigation has 
become  
 
Figure 3-3: Cropping pattern changes in PUA 
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available for farming. Urbanisation has adversely affected grape cultivation in the 
GHA. Until 2005, the Greater Hyderabad Area used to be the hub of grape cultivation in the 
region, with a total of 12,000 ha planted. But the land speculation and production constraints 
already outlined have prompted the farmers to sell most of their grape gardens, so that today 
only 5,000 hectares are being used for grape production.  
3.8.3 Intensification 
A general trend towards intensification of labour and input use can also be observed. 
Along with a change in cropping patterns our own observations document a growing trend in 
the number of pesticide applications to crops: from three to five sprays on food crops to a 
maximum of 45 sprays on vegetables, per season. For reasons explained below, farmers apply 
more on vegetables, often spraying indiscriminately on alternate days. 
Table 3-1: Pesticide use in GHA (Number of sprays/Ha) 
Source: Survey data 
 Mandals Food crops Commercial crops Vegetables 

























































































































































To support our observations, an interview with an input dealer in Vantimamidi 
(Mulugu) underlines that, during the last five years, annual sales of pesticides have increased 
at least by 30% in this region. The increasing use of pesticides is a major concern in the 
GHA. Spraying herbicides and pesticides has become a panacea among farmers, due to lack 
of proper guidance from extension services. The application of pesticides often exceeds 
recommended doses, because farmers cannot afford to lose their crops. Our interview partner 
– an agriculture officer in Shameerpet – gave examples from his region. For example, she 
found that farmers use on average 1.8 lit/ha of the insecticide Endosulfan, although the 
recommended dose is only 1 lit/ha; similarly, they often spray Monocrotophos – an 
insecticide known for its toxic impact on birds and humans – at a dose of 2 lit/ha, when the 
recommended dose is only 0.75 lit/ha.  
Table 3-7: Fertilizer use in GHA peri-urban farming (Number of Bags/Ha; 1 bag=50Kg) 













Mean 1.658 2.267 2.304 3.529 3.475 6.263 
Range  2.500 4.000 4.000 6.000 8.000 9.500 
SD 0.4674 0.4804 0.8459 1.3241 1.1502 1.9735 
Source: Survey data, 2011 
The data on fertilizer use changes by farmers indicate that fertilizer use has 
dramatically increased for all crops within the GHA and is replacing the use of farm yard 
manure. In Table 3-7 our data show that the usage of fertilizer in, for example, vegetable 
production has almost doubled, though it has increased to a lesser extend in commercial and 
food crops. 
Notably, the farmers’ dominant perspective is that, “if they do not use fertilizers they 
won’t harvest a better yield”, even though most of them know that “indiscriminate use” is 
harmful to soil health and groundwater. As mentioned above, Farm Yard Manure (FYM) has 
become a scarce resource in the Greater Hyderabad Area. Our data from farmer interviews 
document an increasing trend of herbicide use for almost all crops from 2004-2009. Prior to 
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2000, farmers of the region were rather reluctant to apply herbicides on food crops, but due to 
increasing labour shortages they have started to apply herbicides to save labour. 
Herbicide use goes hand in hand with mechanization. A majority of farmers (53.2%) 
from our sample felt that the cost for machinery is lower when compared to the cost of 
human labour, due to abrupt increases in wages. Our own data on mechanization levels in 
farming practices in the GHA reveal that land preparation with tractors is most common 
(>98%). In contrast, pesticide application is hardly mechanized yet (12%), whereas weeding 
is half way towards mechanization within the GHA, and paddy harvesting is almost totally 
mechanized (> 90 %). 
3.9 Environmental Impacts 
The main impact urbanisation has been having on agricultural developments in the 
GHA is that it reduces the amount of land available for agricultural uses. Pressure factors like 
increasing land prices, absorption of rural labour and increasing input prices affect the speed 
of structural change in peri-urban agriculture and the intensity of farming. High intensities of 
resource use are a direct impact here. In our sample, this observation holds true with regard to 
the use of fertilizers, herbicides and insecticides, the use of irrigation water and 
mechanization. At the same time, farming is partly being replaced by other income-
generating activities for family members who find jobs either in the city of Hyderabad or in 
one of the government schemes that guarantee income from rural labour. Changes in land use 
patterns and in the traditional food production system and relative unsustainability of land 
and input use are consequences of this. In the next section, we will describe impacts with 
particular relevance for environmental management and planning. 
3.9.1 Depletion of water 
Water shortage in the urban fringes has been a recurrent theme since the mid-1980s. 
The decline of groundwater tables has resulted in deep bore wells now being dug of up to 
over 800 feet, as most of the bore wells dug in the 1990s are no longer useable 
(Ramachandraiah and Vedakumar 2007). Similarly, low rainfall and limited ground water 
recharge are seen as being responsible for the observed shrinking of about 70% of the surface 
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of natural lakes and tanks. A report by the Ground Water Board categorized only 15 out of 37 
mandals as safe in terms of groundwater availability and use; 8 mandals are categorized as 
semi-critical, indicating the loss of the groundwater source; and 12 are categorized as 
overexploited (CGWB 2007: 22 and 23). 
 By 2008, urbanisation in the GHA had intruded upon 18 water bodies over 10 ha in 
size and 80 water tanks of less than 10 ha (Ramachandraiah and Prasad 2004). Within the last 
12 years, the surface area covered by water bodies shrank from 2.5 % of the Hyderabad 
geographical area to 1.5% (The Hindu, July 26, 2012). Our own study reveals that farmers 
have invested heavily in the extraction of ground water (on average, three bore wells/farmer). 
We also found that, on average, only 50% of bore-wells in our sample were fully 
functional. Furthermore, to better meet the rapidly expanding needs of the GHA, the city has 
been drawing water from different agricultural reservoirs, such as Singur and Himayat sagar, 
Usman sagar, and Manjira, which puts even more pressure on agriculture users in the GHA 
(Hyderabad Metropolitan Water and Sewage Board, 2005), consequently increasing heavy 
ground water extraction by peri-urban farmers as a response (Celio and Giardano 2007).  
Recent data by the District Ground Water Department on depletion of ground water in 
the GHA indicates an alarming process of depletion, where the ground water level in 
Shankarpalli has gone down from 12.83 meters below ground level in 2011 to 16.52 meters in 
2012. Similarly, in Shamshabad it has gone down from 10.86 meters to 14.18 meters, 
whereas the ground water availability in Chevella has reached the deepest level ever: falling 
from 19.14 to 31.54 meters from the surface. Meanwhile, in Shameerpet the available ground 
water level has gone down from 3.10 to 6.45 meters and in Manchal from 13.20 to 16.05 
meters. Correspondingly, the water table in the city has gone down from 6.82 meters to 7.38 
meters due to lack of recharge pits there (Ground Water Department 2012).  
3.9.2 Nitrogen leaking and chemical residues 
Indiscriminate use of chemical inputs in peri-urban farming is responsible for the 
accumulation of pesticides and heavy metals in ground water as well as in the vegetables 
supplied to the city. Farmers are spraying highly concentrated chemicals with an increasing 
number of applications year after year, thereby polluting the environment. Toxic chemicals 
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reach the food chain, resulting in toxic levels of chemical residues in urban-marketed 
vegetables. Recent studies on pesticide residues in Hyderabad report high residual levels in 
ground water (Shukla et al. 2006). Similarly, a study carried out by the National Institute of 
Nutrition (NIN) has found that pesticide residues in some of the vegetables and fruits sold at 
Rythu Bazaars or by street vendors are above the internationally stipulated maximum residual 
levels. Green grapes and okra (lady’s finger) were found to be most contaminated. The NIN 
study further analyzed fruits and vegetables sold by Rythu Bazars and street vendors in five 
zones in the GHA: Erragadda, Kukatpally, Mehdipatnam, Falaknuma and Lal BahadurNagar. 
It found unhealthy pesticide levels in vegetables like eggplant (brinjal), cauliflower, okra, 
tomato and chilli and in fruits like grapes and apples (Sukesh Narain Sinha et al. 2012)  
3.10 Discussion and conclusions 
3.10.1 Discussion 
The megacity development of Hyderabad has been affecting crop choice, intensity of 
production and technologies in use in peri-urban farming. Based on a sample of 120 
vegetable and paddy growers, we analysed common types of adaptation by primarily 
traditional farmers to income-reducing factors, such as increases in land prices and rents and 
costs for agricultural labour, fertilizer and chemicals. We found that typical scenarios of 
structural change in agriculture – characterized by increased farm size, collective marketing 
and on-farm investment in storage and quality (Reardon, Timmer and Berdegue, 2004) – do 
not apply to the majority of farmers from our sample in the Greater Hyderabad Area. Most of 
the farms can be categorized as “traditional farm types” (Heimlich and Anderson 2001), 
characterized by limited factor mobility and slow adaptation capacity to changing 
environments. Over the last decade, the more “sensitive” farms have closed down and 
obviously sold their land.  
Apart from “persistence and decline”, Smithers and Johnson (2004) describe “growth” 
and “intensification” as typical farm-level trajectories scenarios. But very high land prices 
inhibit structural change towards larger and more efficient farm structures in the GHA. 
“Intensification”, “diversification” and experimenting with more valuable crops thus remain 
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the only feasible strategies for farmers who are increasingly threatened by income reduction. 
The adaptation processes we have observed fit into diversification scenarios described by 
Bryant and Johnston (1992), where farmers often rely on what has been called “off-farm 
diversification”. Off-farm employment in government schemes and urban construction work 
compensates for income losses in agricultural production. “On-farm diversification” can also 
be observed, as farmers are changing their production practices towards those involving more 
machinery, fertilizer, water and chemical use, as well as engaging in neighbourhood 
organisation for farm labour sharing. As we have mentioned above, the increases in pesticide 
use have been dramatic.  
These observations may motivate Hyderabad’s urban planners and policymakers to 
rethink some of their strategies regarding the city’s supply of healthy food and drinking 
water. An agricultural policy such as the present one, which promises to secure agricultural 
energy supply free of charge, motivates farmers to pump as much water as possible as 
quickly as possible, because power supply is limited to several hours a day. This policy is in 
conflict with the observed drawdown of water tables in the Greater Hyderabad Area and the 
problematic energy supply in the city of Hyderabad. The Government of India is aware of the 
problem of decreasing farm incomes and is now offering remedies such as The Mahatma 
Gandhi National Rural Employment Guarantee Scheme (MGNREGS), a program in rural 
areas to ensure participating farmers one hundred days of yearly employment for families 
below the poverty line. The program, though contributing to the stabilization of rural 
incomes, is nevertheless known to be having a detrimental impact on agriculture, because it 
reduces the availability of hired labour in agriculture and increases its cost, which in turn 
increases incentives to intensify herbicide and machinery use (Special Correspondent, 
Deccan chronicle, 20th September 2008). The program is, however, well received by 
agricultural stakeholders. In the future, the inclusion of activities related to improvement of 
water, manure and labour availability in agriculture may benefit peri-urban agriculture and 
complement the present program’s activity list. The recent program by the Horticulture 
Department on “terrace gardening” in Hyderabad has been well received by the urban 
residents, and strengthening such programs could be responsible for healthy vegetables and 




Our findings support the thesis that current developments in agriculture in the GHA 
are being accompanied by unsustainable use of natural resources and problematic levels of 
chemical residues in drinking water, fruits and vegetables, caused by intense small-scale 
agricultural production. Weakly capitalized agriculturalists cannot afford necessary 
investments in quality, training and on-farm infrastructure. This, together with growing 
demand for best-quality vegetables at the city markets, makes farmers in GHA risk-averse, 
because they cannot afford crop losses or quality-reducing crop damage. They react by 
drilling more and deeper bore wells and applying excessive dosages of fertilizers and agro-
chemicals.  
The problematic connection between the deterioration of the economics of agricultural 
production in the GHA and the increase of agricultural externalities has, thus far, not resulted 
in a well-suited strategy for coordinating and accompanying structural change in Hyderabad’s 
peri-urban agriculture. Such a comprehensive strategy may be necessarily complex. It should 
include elements connecting agricultural energy delivery with water-preserving measures to 
be carried out by farmers, elements of a more sustainability-oriented rural extension service 
targeting the knowledge base and capacities of agricultural stakeholders, as well as elements 
in support of healthy development of agricultural land rents and the division of risks in 
contract-farming arrangements. An important element here is the support of agricultural 
investments.  
Modern food systems are driven by the increasing demand of urban dwellers for 
healthy, high-quality products, known to induce heavy on-farm investments and a more direct 
and transparent system of retail. Policies in support of peri-urban farmers should not try to 
slow down on-going structural change at the cost of the environment. They should, instead, 
couple economic and environmental incentives and secure higher farm incomes for those 
farmers who are willing and able to prepare for a market in which a fair farm income is 
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ABSTRACT 
The meaning of sustainability often varies among different social discourses. One 
grey area which has rarely or never pursued could be understanding sustainability discourses 
in situations of rapid change and adaptation in urban peripheries which substantially escalates 
environmental problems. It is essential to understand that how these situations impact the 
farmers’ perceptions on sustainability.  In addition it is important as well to understand the 
social conflicts that determine the change in these areas. This paper analyses the perceptions 
of sustainability amongst farmers of the four prevalent farming systems around the megacity 
of Hyderabad. We asked 60 farmers from farming systems which differ in terms of input use 
and crop intensity in the Greater Hyderabad Area (GHA) to give weights to different 
attributes related to sustainability. Our finding show that farmers of the different peri-urban 
farming systems trade of the different economic, environmental and social dimensions of 
sustainability differently. We also show that farmers of different farming systems prioritize 
different sustainability criteria when decisions influencing agricultural sustainability are 
made. We relate our results to those of other studies and derive conclusions for agricultural 
policy and extension. 




Sustainability has often prone to constant discourses amongst various actors. More 
often actors participate in discourses depending on professional and social backgrounds and 
perceive the attributes of sustainability differently. The adoption of policies towards more 
sustainable patterns of human behavior may benefit from the understanding as to how 
perceptions of sustainability emerge and change. A particularly important area of research is 
the study of sustainability issues in situations of rapid change and adaptation. Resource 
scarcity, environmental problems and social conflicts provide opportunities to learn more 
about the factors determining and changing sustainability perceptions. 
In this paper we analyse the perceptions of sustainability among farmers of the four 
dominant farming systems in the Greater Hyderabad Area. The Greater Hyderabad Area 
(GHA) is among South India’s fastest growing urban conglomerations. With a population of 
6.8 million people (CHPC 2011), the GHA has adopted an ‘infrastructure-led growth model’ 
(Kennedy 2007). During the last 10 years, the state has set in motion a number of 
infrastructure based development projects, including: a new international airport; ‘Fab-City’, 
a planned hub for advanced semiconductor and electronics manufacturing, for which the 
government has dedicated some 1050 acres of land; and an eight-lane outer-ring road 162 km 
in length. Meanwhile, the real estate sector in the GHA has been experiencing a boom (Reddy 
and Reddy 2007). Official statistics on land use data pinpoint that, during the last two 
decades, huge amounts of agricultural land in the GHA have been reallocated to other 
sectoral uses (Directorate of Economics and Statistics 2010). Despite these challenges, 
farming remains an important economic activity. In the process of urbanization, adaptation 
and change farmers benefit from new marketing opportunities in the proximities of the city. 
At the same time farmers become increasingly exposed to discourses questioning the 
sustainability of agricultural production in the peri-urban area.  
In the presence of pressures from urbanization, many farmers have been changing 
their farming systems either towards lower intensity or towards higher intensity of input use–
delivering substantial amounts of produce to the urban markets (Hussein and Hanisch 2013). 
The hypothesis analyzed in this paper is that “farmers´ choice of a particular farming system 
influences how farmers interpret and perceive the meaning of sustainability”. If farmers of 
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different farming systems differ as to how they perceive sustainability, strategies targeting 
more sustainable agricultural practices would have to consider these differences in order to be 
successfully implemented. 
4.1.1 Sustainability, social discourse and perception 
Since the publication of “Our Common Future” by the World Commission on 
Environment and Development (WCED 1987) the term “sustainability” has become an 
overarching discourse among all strata of society.  This discourse is characterized by various 
interpretations of sustainability. Actors from different social and professional backgrounds are 
known to perceive sustainability differently (Dryzek 2005; Robinson 2004):   For example 
farmers whose livelihoods directly depend on the productivity of farmland and livestock may 
with regard to sustainability consider other attributes of their environment important than the 
city dwellers interested in healthy foods and recreation.  In the same vein the problems 
related to unsustainable developments are considered differently and in a given situation and 
depending on who is involved this may provoke very different claims: Whereas scientists 
may perceive sustainability as a bunch of problems that could be solved by investments in 
more research and technical progress, environmentalists may claim the disregard of 
sustainability as a catastrophe demanding radical changes in society. It follows that an actor´s 
perception emerges in the process of social interactions within the society (Williams and 
Roggenbuck 1989). In a given context, discourses on “sustainability” are then the result of 
both individual experience and social construction (David 1989; Webster 1999). Different 
discourses about sustainability display the variance of actors as well as the variance in their 
experiences. The participation in discourses shapes individual perceptions. How individuals 
talk and act has to do with what people know and with what people think they know. In 
similar vein, Rao and Narayana (1998) highlight this cognitive dimension defining 
perceptions as “Important cognitive factors of human behaviour” and as mechanism that 
enable people to understand their environment. With regard to sustainability the process of 
developing and changing perceptions is important because it directly influences how people 
select, organize, and interpret information about their environment (Rao and Narayana 1998). 
Without the prior analysis of the factors determining perceptions on sustainability, projects 
targeting more sustainable outcomes necessarily lack reference. The empirical analysis of 
farmers´ perceptions is important because results may become important inputs for future 
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discourses on sustainability. Figure 4-1 describes this relationship and provides the analytical 
background for analysis. A typical scenario of conflict laden development emerges in the 
fringe areas of megacities in developing countries where population pressure results in 
increasing scarcity of land and water which in turn challenges the sustainability of traditional 
systems of agricultural production. 
In this paper we will analyze farmers´ perceptions on sustainability in the emerging 
Greater Hyderabad Area. Our aim is to better understand how megacity development induces 
changes of farming systems and in turn the perception of sustainability of farming practices. 
Our research focus lies on the analysis of the relation between farming systems change and 
the importance farmers give to different attributes of sustainability. In the following section 
we provide a brief literature review on the outcomes of studies related to sustainability 
discourses in agriculture in order to elaborate our research questions. We then describe our 
research method and present results from the analysis of sustainability perceptions among the 
farmers adopting different farming systems in the Greater Hyderabad Area. We review our 
findings before the background of current developments and ongoing policy dialogue in the 
megacity and conclude with policy recommendations in relation to sustainable development 
of the peri-urban agriculture in Hyderabad. 
4.1.2 Literature review 
As a contemporary paradigm, sustainability is necessarily a construct subject to the 
influence of varying social discourses. Huge et al. (2012) describe different strands of 
sustainability discourses. The first strand explicitly views sustainable development as a 
process of integrating developmental and environmental goals. Discourses of “environmental 
modernization” and “sustainable development” are prominent examples. In these discourses 
ideas of technical, organizational or societal modernization are the means of integration and 
pave the way towards more sustainable outcomes. The basic assumption is that “technical fix 
is possible”. Market governance coupled with a helping hand of the state characterizes related 
policy dialogues. Another strand is formed by “limitation debates”. The basic concept is 
imbalance in the relation between humans and nature.  
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The idea is that more sustainable outcomes require limitations on human activities 
because ecosystem development is limited. These discourses include concepts of eco-
centrism, human impact analysis and limits to growth. A focus on political control and expert 
knowledge characterize related policy dialogues. Finally, discourses focusing on the need for 
change combine concepts of the  
 
Figure 4-1: Analytical background for understanding farmers' sustainability perceptions 
modernization and the limitation discourses. The idea is that “changes in values” and 
“changes in the social system” are the necessary elements of more sustainable outcomes. The 
former (values) incurs participatory governance and the effective networking of actors 
towards changes in the output preferences of society. The latter incurs changes towards the 
time horizon and perspective on sustainable development. The related policy dialogue is 
characterized by ideas of decentralization of environmental governance and a process 
oriented rather than a consequence governed perspective on decision making (WCED 1987).  
Individual perceptions of sustainability are the result of experience and the 
participation in such discourses (Berger and Luckmann 1966; Sarbin and Kitsuse 1994). 
Farmers from different farming systems are known to differ in how they experience their 
environment, as well as to in what strands of discourses they are participating (Hindess, 1988; 
Heritage, 1987; Ghazouani et al, 2009). Farmers´ perceptions of sustainability are known to 
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be context specific and variable over localities and time.  O´Tool, Wallis and Mitchell (2006) 
report on a survey of perceptions of sustainability conducted in rural areas of south west 
Victoria. Their analysis of what people perceived as socially, economically and ecologically 
sustainable shows that perceptions measured at the regional scale can mask local trends. In 
similar vein, Tathdil, Boz and Tadlidil (2009) assess farmers’ perceptions of sustainable 
agriculture and how those are influenced by the frequency of contacts with extension officers 
and different socio-economic characteristics of the farmers in Turkey.  The results of the 
study showed that the higher the contact frequency with extension services, and the greater 
the access to information, the greater the perceived importance of sustainable agricultural 
practices. Other studies have focused on measuring farmers’ sustainability perceptions of the 
importance of different aspects of farming (International Institute for Tropical Agriculture 
(Annual Report 1997 ), confronted farmers` sustainability perceptions with de facto 
measurements of soil fertility (Mulder 2000), or analyzed farmers` perceptions on the 
sustainability of modern agricultural practices and inputs (Taylor et al. 1993; Drost 1998) 
assessed sustainability perceptions among US vegetable growers and included questions 
about practices of farming connected to differing farming systems like integrated pest 
management, nutrient management, and different types of field operations.  
He found that differences in land ownership, education and crop acreage influenced 
growers` perceptions and use of sustainable practices while access to information, farming 
experience and time constraints by and large influenced the choice of cropping patterns. He 
concluded that, to be effective, research and extension efforts should consider these relations. 
Yappa (1996) has shown how expert language can influence perceptions about poverty and 
agricultural development. In a study on the adoption of high yielding varieties in India, 
farmers were in modernization discourses categorized as “progressive” or “backwards” based 
on their adoption response which in turn had an influence on self-perception and attitudes 
towards adoption. Fleming and Vanclay (2010) have also examined the role of discourses in 
shaping farmer behavior towards more sustainable agricultural practices. They found that 
trust played an important role: Australian farmers used outsiders as informants for their 
discourses but only admitted insiders to directly participate in discourse shaping events and 
discussions. They concluded that analyzing the processes shaping these discourses is 
important to understand the adoption behavior of farmers.  
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From this short review of literature we conclude that the way discourses are 
constructed fundamentally shape how human affaires are thought and spoken about, and how 
people perceive and act in response to sustainability problems (Foucault 1972). In the same 
way farmers create their own knowledge through experimentation and trial and influence 
discourses by inviting or repelling outside expertise (Pannel and Vanclay 2011). 
Understanding the ways in which farmers´ perceptions of sustainability are socially 
constructed is then a precondition for the design of effective projects and policies. The 
analysis of farmers´ perceptions of important elements of sustainability discourses may 
provide important knowledge about future scenarios of farming systems change and the 
adoption rates of policies targeting sustainable development. However, in sustainability 
studies the analysis of perceptions is relatively underrepresented (Parra-Lopez and Calatrava-
Requena 2006). The dominant area of research is the comparative analysis of the change of 
farming systems (Rigby et al. 2001; Tatlidil et al. 2009). Here the motivational aspects of 
farmers shifting from conventional to organic farming systems have attracted much attention 
(Fairweather 1999; Rigby and Caceres 2001; Mccann et al. 1997). Another area of research 
deals with establishing indicators of sustainability with a focus on comparing environmental 
indicators among farming systems (Hani et al. 2006). Prominent examples are the IDEA 
method developed in France using economic, social and environmental attributes for 
developing sustainability indicators (Diane et al. 2010) and the “Response Inducing 
Sustainability Evaluation (RISE) method which is an indicator based evaluation of criteria of 
sustainability on the farm level (Hani et al. 2003). However, Hyati (2010) recognizes three 
major challenges related to such comparative measurement approaches of sustainability 
where first, the measures fall short of pursuing trade-offs and complementarities among the 
three sustainability dimensions, economy, society and environment. Second, many of the 
indicators are too complex to communicate and not particularly practical for the work with 
farmers, third, different indicators do not represent the actual cause-effect relationship among 
important dimensions of farming and important dimensions of sustainability.  
An approach of sustainability measurement on farm level which explicitly considers 
trade-offs and complementarities of on-farm decision making is provided by the “Analytical 
Hierarchy Process (AHP) –tool (Saaty 1990). AHP is a variety of what has been called “Multi 
criteria Decision Analysis (Mwana et al. 1996; Tiwari et al. 1999; Strassert and Tony 2002; 
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Munda et al. 1994)”. The main advantage of the approach is that it reveals and measures the 
scope of typical trade-offs between economic and social/environmental preferences and 
allows to better deal with farmers´ decision making problems especially where conflicting 
economic, environmental and social objectives are involved. (Sadok et al. 2008; Mwana et al. 
1997). For example, Pacini et al. (2003) compare economic aspects of sustainability in Italy 
among three different farming systems with AHP. They find that the representatives of 
different farming systems ranked different economic aspects important. Lopez and Requena 
(2006) compared three farming systems in Spain, using AHP. Their results show that farmers 
of integrated and organic farming rank environmental aspects of on farm decision making 
much higher than the representatives of conventional farming systems. Similarly, AHP is 
widely used in studies comparing farmers’ values and ethical norms (Poursaeed et al. 2010) 
and the gender preferences in relation to sustainable agriculture (Karami and Mansoorbadi 
2009). Other studies on AHP analyse important determinants of the choice of farming 
systems. (Bhatta and Doppler 2010; Mortazavi et al. 2009). For example Bhatta and Doppler 
assess the reasons for the application of different farm practices in the surroundings of 
Kathmandu. They find that higher yield and accessibility to markets as well as agro-
ecological considerations are the key impacting factors of subsistence, commercial inorganic 
and smallholder organic farming systems in the peri-urban area of Kathmandu, respectively. 
However, AHP has so far not been used to study in how far being a farmer of a 
particular farming system relates to how farmers rank the different attributes of sustainability.  
In this paper our main hypothesis is that farming in peri-urban areas exposes farmers to new 
market opportunities and to conflicting discourses about the sustainability of farming. 
Representing a particular type of farming system then gives notice about how farmers 
participate in such discourse and in turn how farmers think, talk and act about sustainability. 
We claim that “Farmers adopting different production systems have different perceptions 
about sustainability in general” and “they give different weights to different attributes of 
sustainability in particular.  
Three main research questions guide the analysis 
How do the farmers themselves differentiate production systems with respect to 
different dimensions of sustainability? 
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Do farmers of different production systems perceive and trade off the main 
dimensions of sustainability differently? 
What are the key factors motivating/impeding the sustainable reorganization of peri-
urban agriculture? 
4.2 Data and AHP method 
Farmers in the Greater Hyderabad Area face several challenges: falling water tables, 
poor market infrastructure, increasing health problems due to fertilizer and chemical use, high 
variation in farm gate prices for conventional farm products, extreme weather events and 
unpredictable power supply for agricultural pumpsets (Hanisch et.al. 2010). At the same time 
the neighboring megacity provides new opportunities: It ensures ever increasing demand for 
agricultural products and a growing demand for high quality and healthy food products.  
In day to day practice of farming it is, therefore, important to better understand the 
impacting factors involved when trade-off s between typical attributes of sustainability are 
made. This can be done using the analytic hierarchy process (AHP) modeling. AHP is a 
method that assigns weights to various factors in hierarchically organized structure (Eagan 
and Weinberg 1999). It is a method that helps quantifying the significance of these factors by 
means of using pair-wise comparisons (Whitaker 2007). AHP is based on the assumption that 
when analyzing decision making, the quantification of a factor doesn’t make sense without 
measuring the dominance of one attribute over another.  
The Directorate of Agriculture, Andhra Pradesh and the Department of Horticulture 
distinguish four main types of farming systems in the Greater Hyderabad Area (Table 4-1). 
The typical land use pattern of the GHA includes 54.899 hectares characterized as 
“conventional vegetables”. Paddy farmers represent a farming system classified as High 
Resource Use with 67.530 hectares. Integrated Crop Management is applied at 4.900 hectares 
(Better Management) whereas another 500 hectares of Organic Farming exist. Hansen (1996) 
characterizes “conventional farming” as a farming system that adopts high chemical and high 
energy inputs to achieve high yields. Integrated Crop Management (Better Management 
Farming) aims at minimal chemical and fertilizer use which is achieved through a 
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combination of biological and chemical methods (Morris and Winter 1999). High Resource 
Use is the farming system adopted by most paddy farmers around Hyderabad because of high 
water and energy demand.  Finally Organic Farming is adopted by farmers not using 
chemicals and with high concern for food safety and the protection of the natural 
environment (Abando and Rohenerthielen 2007). 
Table 4-1: Classification of farming based on intensive input use 
Farming 
systems 
Intensity of Input use 
 Seed Fertilizers Pesticides Weedicides Water 
















































      
Source: Own table based on experts perception on farming systems 
Comparing farmers´ perceptions of sustainability affords to analyze the three 
dimensions of sustainability, economic development, social equity and environmental 
viability simultaneously. This is necessarily complex and reduces the scope of what can be 
done within a representative sampling procedure. Our sampling followed criteria of proximity 
to the city of Hyderabad (40km ring), participants’ level of education (literacy), similarity of 
farms in terms of size and production program (main crop). Based on a list of villages and 
farms in the Greater Hyderabad Area sampling of 4 villages which represent production 
systems in the proximity of the megacity was done. In each village 15 most similar farms 
were chosen with the help of experts. Because the empirical method of conducting pair-wise 
comparisons is relatively complex, only literate farmers that are also participating in the 
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surveys of the directorate were chosen. This method is similar to AHP-samplings of other 
studies ((Beaumariage 1990; Ethie 1989; Harker 1989). Finally a total of 60 farmers were 
considered for our study. 
Table 4-2: Production area under different farming systems in GHA 
 Farming system*  Area 
(ha) 
No.of farmers for the 
study  
 Conventional vegetables** 54899 15  
 BMP (ICM)* 4900 15  
 High Resource use Paddy (46 Mandals 
HUDA)* 
67530 15  
 Organic farming** 500 15  
Source: *Directorate of agriculture, (2011), ** Department of Horticulture (2010)  
4.2.1 Criteria selection for conducting sustainability comparisons 
Based on a review of literature on criteria of sustainability measurement, we chose 
criteria for each dimension of sustainability (Table 4-3). Each farmer contributed with 73 
pair-wise comparisons representing trade-offs in farmers´ decision making towards 
sustainability to the study. For our study we assume that the following criteria shape a 
farmer´s preference for enduring economic viability and represent dimensions of 
sustainability:  
A farmer´s perception of this dimension will shape important trade-offs in decision 
making and feed-back on the sustainability of peri-urban agriculture as a whole. The 
economic dimension of sustainability is covered by the analysis of priorities for profit 
maximization, for maximum yields, optimal crop diversification, crop specialization, market-
and consumer orientation, and for input and cropping intensity are involved.To cover and 
compare farmers´ priorities for the environmental dimension of sustainability, we compare 
preferences for chemical use, concerns for biodiversity, awareness of water and air pollution, 
food safety, for proper crop management and mechanization and preferences to employ 
locally produced inputs like farm manure and fodder. 
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Finally, for the study of farmers preferences, the social dimension of sustainability is 
another important category Here preferences for individual farming, for membership in 
farmers´ organizations, the role of family interactions, preferences towards being organized in 
homogeneous producer groups, preferences about information channels for example whether 
to get mainly informed about production methods and prices by extension officers, or 
preferences to receive information from input dealers, and preferences to participate in farm 
collectives were chosen as criteria. 
Table 4-3: Different criteria selected from the literature for pair-wise comparison in economic and 
environmental dimensions 





van Calker et al. (2005); Razei Moghaddam  and 
Karami (2008); Muwana, et al. (1996); Rigby et 
al.(2001) 
 Yield Muwana et al. (1996); Rigby et al.(2001) 
 Crop diversification Elizabeth et al.( 1997) 
 Specialization Muwana et al. (1996) 
 Market orientation Alphonce (1997) 
 Input use Alphonce (1997) 
 Cropping Intensity Muwana et al. (1996); Dantsis et al (2010) 
Environment Chemical use van Calker et al. (2005); Muwana et al. (1996)  
 Biodiversity Razei Moghaddam. and Karami (2008); Lopez et al. 
(2006)  
 Water & Air 
pollution 
Lopez et al. (2006); van Calker  et al. (2005); 
Muwana et al. (1997)  
 Crop management Rigby et al.(2001);Dantsis et al. (2010)  
 Local resources Alphonce Christian (1997); Rodulescue et al. (2010) 
 Mechanization Hamza and Anderson (2005)  
 Food safety van Calker et al. (2005); Razei Moghaddam  and 
Karami  (2008)  
Source: Authors´ compilation from various studies 
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4.3 Structuring the hierarchy and pair-wise comparisons with Analytical Hierarchy 
Process 
We start with “disentangling” the decision problem into hierarchies. On top of the 
problem hierarchy is our goal to understand “sustainability perceptions among urban fringe 
farmers”. This will be done comparing criteria of farming sustainability among four groups of 
farmers belonging to four types of farming systems (on the second level of the hierarchy). 
Finally, the three dimensions of the sustainability represent alternative choices farmers will 
trade off when making decisions. 
Table 4-4: Different criteria selected under social dimension from the literature for pair-wise comparison 
Dimension Criteria Reference 
Social Individual farming  van Calker  et al. (2005)  
 Membership in 
Organisation  
Rao and Rogers (2006)  
 Homogenous 
farmer groups  
Rao and Rogers (2006)  
 Family interactions  Gomez sal et al.(2005)  
 Neighbour 
interactions  
Chisato Maeda (2011); Van calker et al. (2005)  
 Techno-Advise 
from Extn.officer  




Rao and Rogers (2006); Poursaeed et al. (2010)  
 Collective farming 
(Participation)  
Razei Moghaddam and Karami (2008); Lopez  et al 
(2006);Chisato Maeda (2011)  
Source: Authors´ compilation from various studies 
These mark the bottom level of the hierarchy and consist of 7 criteria for the trade-off 
between economic dimensions and environmental dimensions of sustainability respectively 
and they consist of eight criteria characterizing the social dimension of sustainability. To 
systematically study differences between the four groups of farmers in how they give priority 
to the 22 criteria of sustainability, pair wise comparisons have to be conducted. The results of 
the pair-wise comparisons are analyzed with computer software (expert choice).  
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Pair-wise comparisons were based on a 1 to 9 scale developed by Wind and Saaty 
(1980). In this scale the mid-point, indicates “equally important” criteria, while for example 
the value three is moderately important, five relates to “strong importance”, seven is very 
strong importance and finally nine indicates “Absolute importance”. The numbers 2, 4, 6 and 
8 are intermediary values between two adjacent judgments. 
4.3.1 Data collection and analysis 
On the basis of a questionnaire based survey we collected the responses from each 
group based on pair-wise comparisons. Data has been aggregated to calculate the “geometric 
mean” of each group of 15 farmers.  With software called “Expert choice®” we generated the 
weights, Eigen values, Eigen vector and finally the consistency ratios which classify the 
quality of the comparisons: The software allows checking for the inconsistency of the input 
matrices obtained. If inconsistency ratios lie above 10% (0.1) this indicates that during the 
survey farmers had problems to make a clear judgment between the offered criteria. In the 
following section we present the results on the farmers’ perceptions among four different 
farming systems in the Greater Hyderabad Area. 
4.4 Results 
4.4.1 Farmers’ perceptions on three dimensions of sustainability in GHA 
In our introduction we claim that “farmers adopting different production systems have 
different perceptions about sustainability in general” and “they give different weights to 
different attributes of sustainability in particular. The summary table of our results reveal that 
in our sample conventional, better management and high resource use farmers visibly 
prioritized the criteria of economic development over other criteria which characterize the 
social or environmental dimension of sustainability. This priority is most prominent among 
conventional farmers (0, 55) and high resource use farmers (0, 5). The result is consistent and 
given the entrepreneurial nature of farming in the peri-urban area of which should not be a 
surprise. Farmers of the better management group already show some higher concern for 
environmental issues (0,327) than their conventional and high resource use colleagues (0,24, 
0,25), Organic farmers, comparing economic and environmental criteria expectably give 
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highest priority to their unique selling point which is, their concern for environment and 
healthy food (0,41). Interestingly farmers of all farming systems ascertained lowest priority to 
the criteria which characterize the social dimension of sustainability. 
Table 4-4: Summary of farmers' preferences related to three dimensions of sustainability 
Figures in the parenthesis are the corresponding weights from © Expert choice software 
The summary of sensitivity analysis Figure 4-2 describes farmers´ trade-offs between 
the three dimensions of sustainability. The scale on the right side of the graph indicates the 
normalized weights (ratio of total weight to the criteria weight) of the criteria. The scale at 
the left side of the graph indicates the ratio of percentage weight of that criteria to the total 
weight of it. In addition the graph indicates that the trade-off between the three dimensions of 
sustainability seems to be smallest for organic farmers, somewhat reduced for farmers of the 
better management group and obviously largest for the remaining two groups (High Resource 
Use and Conventional). Within the dimensions economic criteria enjoy high priority but 
environmental aspects are also ranked as important among all groups of farmers. Criteria of 
sustainability related to fairness, collective action and social inclusion are given lowest 
priority by all farmers.  
Farmer group Economic Environmental Social Inconsistency 
Conventional (0.550) (0.240) (0.210) 0.02 
Better 
Management 
(0.413) (0.327) (0.260) 0.05 
High Resource use  (0.500) (0.250) (0.250) 0.00 




Figure 4-2: Performance sensitivity of different dimensions of sustainability 
In the following sections we will analyze how farmers of the different farming 
systems rank the criteria in each of the three dimension of sustainability, separately. Farmers 
of different farming systems rank the different economic criteria of sustainability as follows 
(Table 4-5); Profit maximization (0.292) is a top priority for conventional farmers and enjoys 
similar priorities among the other three groups. High yield is a top priority for all farmers. 
Also in terms of market orientation and specialization the differences among farming systems 
are not striking. Because organic farmers are niche producers they have a tendency to rank 
market orientation and specialization higher than is the case with the other 3 groups. In the 
ranking of economic criteria of sustainability the diversification of crops and reduced input 
use are much more important for organic farmers and important for Better Management 




Table 4-5: Farmers' ranking related to different economic criteria of sustainability 
Figures represent criteria weights calculated with ©Expert choice software 
The sensitivity analysis in (Figure 4-3) illustrates the similarities and differences: 
among all four farmer groups, profit maximization is a top priority followed by the 
maximization of yield. Regarding the other criteria priorities among farmers of different 
farming systems differ widely. Organic farmers and Better Management Farmers clearly rank 
crop diversification higher than their colleagues from the other farming systems. 
 



















Conventional (0.292) (0.216) (0.155) (0.123) (0.091) (0.066) (0.057) 0.04 
Better 
management (0.186) (0.202) (0.178) (0.123) (0.122) (0.066) (0.122) 0.08 
High 
Resource use (0.179) (0.200) (0.214) (0.155) (0.117) (0.068) (0.066) 0.05 
Organic (0.194) (0.193) (0.099) (0.134) (0.137) (0.085) (0.159) 0.06 
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4.4.2 Farmers’ perceptions on the environmental criteria of sustainabilit 
Table 4-6 reveal that Conventional Farmers give highest priority to the use of agro-
chemicals (0.355) followed by mechanization, food safety and management. Better 
Management Farmers give their highest priority to crop management (0,21), followed by 
biodiversity (0,19)  mechanization (0,16) and chemical use (0,15). High Resource Use 
Farmers prioritize mechanization (0,26) over crop management (0,23) over chemical use 
(0,20). 
Table 4-6: Farmers' ranking on different environmental criteria 
Figures in the parenthesis are the corresponding weights from © Expert choice software 
Regarding the environmental dimension of sustainability it is not surprising that 
Organic Farmers widely differ from the other three groups in how they rank criteria: Crop 
management receives the highest priority followed by a very high priority for local resource 
use. Food safety, water and air pollution and biodiversity are also scoring relatively high 
when compared to the priorities of the other farmers. Sensitivity analysis in (figure 4-4) 
portrays that how farmers perceive the various criteria of the environmental dimension of 
sustainability differently. While food safety and crop management were someway important 
for all farmers, farmers of different farming systems have very different perceptions about 
environmental criteria like the role of mechanization, local resource use and the use of 
chemicals. 
 



















Conventional (0.355) (0.202) (0.136) (0.125) (0.082) (0.055) (0.046) 0.07 
Better 
Management 
(0.151) (0.164) (0.108) (0.210) (0.142) (0.105) (0.194) 0.09 
High Resource 
use 
(0.208) (0.264) (0.120) (0.235) (0.052) (0.064) (0.057) 0.04 
Organic 
farmers 




Figure 4-4: Sensitivity analysis of the criteria of environmental dimension 
4.4.3 Farmers’ perception on different social criteria 
Social dimension perhaps seems to be a least preferred criteria when compared to the 
environmental and economic dimensions, while making the decision among the three criteria 
in the mindset of farmers of Greater Hyderabad Area. However, farmers of different farming 
systems differ substantially as to what social criteria they give priority. Conventional farmers 
for example highly prioritize individual farming (0,337) which means that farmers prefer to 
rather rarely working together with other farmers in co-organizing market access or 
processing.  Conventional farmers prioritize to get informed by professionals like extension 
officers and input dealers and have low priority for collective action and neighborhood 
collaboration.  The situation is different with Organic Farmers. They prioritize to cooperate 
with family members, have a preference for being a member in an association of farmers and 
support collective forms of marketing and processing. They prefer to receive information 
rather from extensionists than from input dealers. High Resource Use farmers highly prefer to 
receive information about cropping and marketing from their input dealers.  
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Table 4-7: Farmers ranking on different social criteria 
Figures are the weights calculated with © Expert choice software 
 
Figure 4-5: Farmers' ranking related to different criteria of social dimension 
Sensitivity analysis of graph 4-1 shows that farmers of different farming systems 
widely differ in terms of priorities for criteria of the social dimension of sustainability: 
Tradeoffs between the different criteria are highest for High Resource Use Farmers and for 

























CF (0.337) (0.070) (0.057) (0.046) (0.042) (0.198) (0.194) (0.055) 0.09 
BMP (0.077) (0.184) (0.185) (0.063) (0.101) (0.176) (0.149) (0.065) 0.08 
HRU (0.136) (0.131) (0.136) (0.070) (0.059) (0.136) (0.283) (0.048) 0.06 
Organi
c 
(0.095) (0.187) (0.181) (0.152) (0.104) (0.115) (0.065) (0.101) 0.08 
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Conventional Farmers. Better Management Farmers and Organic Farmers seem to give more 
weight to some of the criteria describing the social dimension of sustainability. 
4.5 Discussion and Conclusion  
Farmers in the Greater Hyderabad Area are exposed to various social discourses on 
peri-urban farming. Our study analyzes how the farmers themselves rank different criteria of 
sustainability. Our main hypothesis is that being a farmer of a particular farming system gives 
notice about what discourses farmers participate in and how they perceive different 
dimensions of sustainability of agricultural production. We find that in general, farmers of 
different farming systems weigh the three different dimensions of sustainability differently. 
Economic criteria of sustainability are given high priority by all groups of farmers but there is 
a higher priority by Conventional and High Resource Use Farmers than by Better 
Management and Organic Farmers.  
This finding is in line with the findings of other studies measuring sustainability in 
agriculture (#have a look and add the relevant sources from literature review here). 
Environmental criteria are more important for Better Management Farmers and Organic 
Farmers and less important for the other two groups of farmers. Criteria describing the social 
dimension of sustainability are given lower priority than the other two dimensions by all 
farmers. Interestingly, Better Management Farmers and Organic Farmers show higher 
priorities for particular criteria describing the social dimension.  
Our research interest focused on the different perceptions of sustainability and how 
they come into being. We find that farmers of different farming systems also differ in how 
they judge the importance of the criteria within each of the three dimensions of sustainability: 
Better Management Farmers and Organic Farmers ranked crop diversification higher than 
their colleagues. They also show a higher concern for the use of local resources and give 
higher priority to biodiversity. Finally, Better Management Farmers and Organic Farmers 
differ in how they judge criteria of social sustainability: cooperation within and outside the 
family, the organization in producer groups and collective marketing and processing efforts 
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are given higher priorities by these two farmer groups than by Conventional and High 
Resource Use farmers.  
These results demonstrate that the ways in which farmers in the GHA participate in 
social discourses about agricultural production differ. This difference is beginning to shape 
how farmers think and act with regard to sustainability. Sensitivity analyses show that for 
Conventional Farmers and High Resource Use farmers the trade-offs between the three 
dimensions of sustainability are much higher than is the case with the other two groups. 
Preferences for economic criteria and for mechanization and heavy chemical use on the one 
side and preferences for extension and information from input dealers indicate that farmers of 
these two groups see economic sustainability as a key challenge for peri-urban agriculture 
and technological fit as a prominent strategy. Farmers of the other two groups (Organic 
Farmers and Better Management Farmers) show awareness for economic but also for 
environmental and to a lesser extend social challenges related to the sustainability of peri-
urban agriculture. Preferences towards better crop management, reduced and local input use 
and cooperation among farmers indicate that these two groups of farmers have a much more 
integrative and balanced understanding of sustainability challenges. Interestingly, the 
organization of farmers in producer groups and establishing marketing collectives are likely 
elements of the future strategies of these farmers.  Policies in view of sustainable peri-urban 
development will have to consider the differences in the perceptions of farmers and the 
causes for these differences. A point of attack for this policy dialogue is to influence how the 
farmers themselves think and act towards sustainability.  MDA offers important insights into 
the architecture of farmers` perceptions of sustainability. Thus MDA results may help to craft 
necessary policies and incentives to improve an agricultural system that clearly faces 
problems with sustainability. 
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5. Sustainability and Social innovation - A case study of the 







Agriculture in the urban fringes of the South Indian megacity of Hyderabad suffers 
from an enduring crisis. The major drivers for this crisis perhaps seems to be increasing 
production cost, land and labor scarcity as well as volatile product prices which substantially 
call for changes including technological and social innovation. This paper analyses the a case 
of the South Indian village of Enabavi where farmers of an entire village located in the 
Greater Hyderabad Area have decided to collectively switch to another agricultural 
production system. The study analyses farmers´ decision processes and the factors 
accompanying the successful collective action out from a social innovation perspective. We 
find that this case strongly underpins a case in point to formulate better policies in order to 
construct sustainability in peri-urban agriculture concerned to growing megacities of 
developing countries. 
Keywords: Sustainability; peri-urban farming; societal innovations; community 






“…the emergence and implementation of new ideas about how people should 
organize interpersonal activities, or social interactions, to meet one or more common goals, 
as with other forms of innovations may vary with regard to breadth and impact” (Mumford 
2002) 
Over the last few decades the major policy supports for Indian agriculture are fairly 
skewed towards technological innovation for example subsidizing energy for irrigation, 
particular farm inputs like seeds and fertilizers as well as farm credit mostly to the rural 
farmers. But much of the support systems does not broadly apply to the farmers in the urban 
fringes which is mainly due to the protuberant space conflict. Instead agriculture in the urban 
fringes of the South Indian megacity of Hyderabad suffers from an enduring farm crisis. In 
these urban shadow space the increasing production cost, land and labor scarcity as well as 
volatile product prices call for strategies of exit or renovation. Various researchers have 
described bottom up movements and access to social capital as the bedrock of agricultural 
innovation (Subramaniam and Youndt 2005). The idea is that facilitating peoples’ access to 
assets and enhancing their social capabilities can help them to take their futures in their own 
hands and self-invent new strategies for overcoming rural crises. (Bebbington 1999). Social 
innovations are showed to be an isolated solution for such crisis around various parts of the 
world.  
This paper has profoundly shed some light to describe such concepts of social 
innovation and attempt to formulate hypotheses about the process and success factors shaping 
social innovation. I will then use concepts and hypotheses to structure a narrative about an 
eccentric case of social innovation in which farmers in a South Indian village successfully 
escape agricultural crisis through a complete and collective change of their farming system. 
Finally I will draw conclusions for the importance of social innovation and collective action 
for the future of peri-urban agriculture in the GHA.  
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5.2 Social innovation  
The sociologist Ogburn (1964) in his work on“Culture and Social change” has 
theoretically distinguished technical from social innovations, describing the technology as a  
“main driver of social change” but accepting that social innovation can accidently happen in 
the process of technological innovation or even become the prerequisite or objective of 
innovation (Gillward  2000). Gillward describes social innovations as collective knowledge 
and know-how achieved by a society in order to achieve some form of cultural and technical 
change (Gillward 2000).  In similar fashion, Volckman (2010) indicates that a social 
innovation perspective is suitable to assess the transformation potential of a particular 
collective action. In addition Moulaert et al. (2005) argue that social innovation processes 
have a higher chance for success when civil society, and community development are 
integrated. Adams and Hess (2008) foresee that social innovations could be exclusive 
strategies to confront societal needs with substantial capacity building and potential for 
change. In general social innovations are described as an outcome of collective and creative 
learning processes and significantly representing a circular process of learning rather than a 
linear one (Oreszczyn et al. 2010). For example, if farmers interact with each other in groups 
which could facilitate a new kind of social learning and may lead to new types of farmer 
organizations. If farmers and citizens interact this may provoke other types of innovative 
organizations like Community Based Agriculture Organizations or Multi-Stakeholder 
Cooperatives. (Lamine 2005). 
5.3 Stages of social innovation 
The literature recognizes three crucial approaches that motivate the development of 
social innovation. The first approach includes, the process where first –the external actors 
facilitate development of social innovation (top-down approach), second- the local actors 
develop the social innovation based on need (bottom-up approach) and the third -involvement 
of external actors to facilitate the local institutional capacity to be able to mobilize local 
resources and develop social innovations. All these approaches significantly recognize the 
role of the “community” as main actor of social innovation and conclude that any successful 
social innovation depends on the characteristics of the community. The local communities are 
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mainly responsible for the reconfiguration of social-spatial relations in the region and may 
put emphasis on grass-root or place based innovations (Moulaert and Nussbaumer 2005). 
Furthermore communities provide a level playing field for residents which facilitates 
learning, institutional mechanisms as central elements and determines the eminence of 
participation and collaborative governance (Anshell and Gash 2008)  
Howaldt and Schwartz (2010) disclose that social innovations do not occur as artifacts 
but are “bounteous outcomes of social practice”. In summary, a review of the relatively 
young literatures on social innovation reveals that social innovation is believed to rely on  
‘collective action’ are unique outcomes of a collaborative action among the network of actors 
associated with similar interests and are highly related to the existence of social capital 
(Putnam 1992). 
As a result the need or incentives to change attitudes or behavior trigger the initial 
impetus and are responsible for the development of social innovations. This initial impetus 
could be motivated through factors that are either internal or external to the actors involved in 
the social innovation process. These are relatively built on the features of novelty with 
massive focus on changes of attitudes and behavior and perception. They do not focus on 
needs, but they attempts to build the assets (Neumeier 2011).Based on the above theoretical 
concepts the social innovations could be summarized as follows  
Problematization –In this phase a small group of actors (farmers) determines to 
change from their normal way of doing prompted by need or other problems. The initial 
impetus for this change could be an idea or identification of a problem by the initial actors or 
initial group of actors in the community –or it could be due to external influence 
(development programs by government or NGOs) 
Expression of Interest - Through their contacts with the initial actors, other actors 
hear about the changed behavior and attitudes and become interested. If they see some kind 
of advantage for themselves in adopting these new forms of practices, they decide to mimic 
or adopt them 
Delineation or coordination – In this phase further negotiations and co-evolutionary 
learning will happen. Gradually the new form of action becomes shaped or solidifies. If a 
138 
 
critical mass of actors decide to adopt the new form of action it leads to a tangible social 
innovation otherwise it fails 
Building on the above conceptual models in the subsequent sections I analyze 
Enabawi a village in the neighborhood of the GHA as a case in point for social innovation 
towards sustainable peri-urban agricultural development. Enduring consequences of 
agricultural crisis in Enabawi motivated farmers to explore new opportunities. Social 
innovation enabled farmers to shift from conventional way of doing farming to a novel 
approach where farmers in the village completely shifted to organic farming. In line with our 
review of literature the following hypotheses give structure to our analysis: (1) “The process 
of social innovation typically happens in stages in which successful innovators have to pass 
some “point of no return”.  (2) Participation and collective action are the core elements in the 
pursuit of social innovation.  : Research questions guiding the research process are as 
follows:  
What are the drivers of the process of change in Enabavi, what phases of change can 
be separated? 
What is the role of cooperation and collective action in the process? 
What are key motivational incentives/other factors motivating/impeding the 
sustainable (re-)organization of peri-urban agriculture? 
5.4 Research Method 
To explore answers  to  the above research questions this research relied on a single 
case-study approach which explains how and why some novel things  happens by looking in 
detail at the inner workings of the case. Therefore the case was chosen because it is broadly 
interesting and thought to be typical of other types of social innovations in agriculture 
(Shiffman 2004) My research subject is –a whole village´s adoption of organic farming; 
which broadly includes the prominent key investigating point covering behaviour of the 
actors, the decision points they faced, the choices they made, why the path has been taken 
and the manner in which their choices generated events and outcomes (Bates et al. 1998). 
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To explore the main causalities and transformation process in this case I adopted a 
“mixed-method” of research combining both qualitative and quantitative methods. The 
qualitative methods are basically aimed to understand the process of transformation, 
historical evolution and the desire to change towards shift in alternative methods of farming 
practice in this village. For this purpose I conducted in-depth interviews with different 
stakeholders involved in the process of transformation. Alongside I organized focus group 
discussions in the village to better understand the perceptions, views and experiences among 
the community. Similarly to facilitate focus group discussions, I used the “Historical 
matrices” adopted from Thompson and Freudenberger (1997) to capture the changes in the 
community during the social innovation process. In addition to this I used the concept of a 
“Resource Exchange Matrix” adopted from Kuehnast and Dudwick (2004), where my main 
aim was to get feed- back on day to day interactions during the focus group discussions in 
order to understand the level of social capital. 
 
Figure 5-1: Research Method 
Source: Adopted from McMohan’s (2007) sequential exploratory mixed methods degin 
In a similar vein to obtain the insights related to support institutions and their 
importance for the community I relied on the tools suggested by Narain and Shah (2002) for 
institutional analysis. Quantitative data was derived from an individual survey with all the 50 
household heads through semi-structured interviews. The study has adopted variables like 
trust, bonding, bridging, group characteristics, generalized norms, togetherness, everyday 
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sociability, neighborhood connections, and volunteerism known from the social capital 
assessment literature (Narain and Cassidy 2001). To explore the most influencing variables 
for the process of change and the success among the selected variables, I have conducted a 
Factor analysis with strata. (Barrett & Kline, 1981), (Aleamoni, 1976). The studies 
(Mundform and Shaw 2013) indicate the 2 factor extraction with sample size of 40-80 could 
be a best possible option to achieve excellent level of criterion (0.92). Factor analysis was 
performed using “principal factor extraction” where I ultimately retained factors with Eigen 
values higher than 1. Furthermore to underpin and check results, I relied on the information 
of local newspaper articles and reports prepared by the facilitating organizations.  
5.5 Results 
5.5.1 Determinants of crisis in-Enabavi  
Farmers in Andhra Pradesh are confronted with escalating crisis due to intensive 
chemical use in farming of which eventually increases the production cost and largely impact 
the health. In addition the farmers are highly depend on input dealers who are both acting 
money lenders for the provision of inputs and at the same time buyers of the farm produce. 
The substantial increase in production cost with high input use is responsible for farmers´ 
indebtedness in rural and peri-urban areas. Enabavi, a small village with a population of 207 
members near 80 Km from North of Hyderabad City, capital of Andhra Pradesh, India is now 
in limelight and probably the first modern-day organic farming village in Andhra Pradesh.  
The farmers of the entire village have collectively decided to evade the use of 
chemicals in agriculture. They neither use chemical fertilizers nor chemical pesticides in their 
farming. This kind of transformation in itself meant a tremendous saving for the village in 
monetary terms. This small village in Warangal district belongs to Lingala Ghanpur mandal 
shows the way out of agricultural distress that almost all farmers find themselves in today. 
Enabavi village is now turned out into a social learning center and standing as a 
guiding light to farmers in agrarian distress. Enabavi farmers have become champions on 
sustainable agriculture technologies. Today they teach other farmers about sustainable farm 
technologies as resource persons.   
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Table 5-1: Profile of the village 
S.NO Variable Mean Min Max Std.Dev 
1 Age 49.5 35 65 7.8095 
2 Male 1.021 1 2 0.1474 
3 Female 1.130 1 2 0.3405 
4 Girls 1.681 1 3 0.716 
5 Boys 1.433 1 3 0.626 
6 Farming experience 25.36 15 45 5.930 
7 Experience on organic farming 11.5 7 20 2.492 
N= 50 Households 
 
It is a small village where the entire community in the village has decided to change 
the way they do agriculture. The main reason behind this transformation is the distress from 
intensive chemical use and marginal profits in farming. With just 50 households in the village 
residents mostly belong to the backward castes, the village started shifting to non-chemical 
farming about 5 years ago. Then in 2005-06, the entire land of 282 acres was converted to 
organic farming in the village.The farmers in the village “declared to shift towards organic 
farming” which represents an innovation by the community to do away with farm crisis.This 
case is a good example for emergence of bottom-up innovation with strong participation of 
communities. Though there are no formal guarantee systems established in the village, there 
is strong social regulation within the community to ensure that there are no ‘erring farmers’. 
Retrospectively, the village has evolved with a strong desire among few agricultural 
workers to own and cultivate on their own land. At first, five agriculture labour families 
purchase certain piece of land from the local Nijam Nawab during 1962.   
“…We acquired 133 acres of land for INR 25000 from the nawab and when we saw 
the field it was just a waste land with a nearby hillock and that’s the reason we name this as 
Enabavi- means a place of open-wells and rocks”  says  Ponnam Mallaiah (personnel 
communication with  a farmer in the village) recollecting those days.  
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There is restless efforts and lot of labour in making the empty land into a village 
which has started during 1962 initially with 13 farm families. Then agriculture becomes their 
livelihoods and that took its own transformation in the process. Similar to other villages in 
India they also shifted to chemical farming and initially harvested better yields. Then after 
few years they also started intensifying the use of chemicals in farming (from 1975 to 1995) 
and caught up in debt traps with insects developing resistance to chemicals.  
5.5.2 The beginning of transformation (Problematization) 
During 1995 there was massive outbreak of insect- Red Hairy Caterpillar (RHC) that 
generally invades the crop in swarms. The hairiness on the insect averts the insecticides to 
reach the body and kill them. Farmers started spraying very intensively to manage the pest 
but they could not. In the process they are heavily indebted to the input agencies. In addition 
to these huge debts along with high production cost shoved them into crisis.  They were 
frustrated to continue farming and were desperately looking for helping hand. Although few 
farmers approached the local agricultural department but they use to recommend certain high 
dosage chemical sprays with different formulations which were ineffective on the insects. 
5.5.3 Expression of interest and coordination 
At this time the local NGO; Centre for Rural Operations Program Society (CROPS) 
was working on a campaign mode on creating awareness about sustainable agricultural 
practices in those areas. The NGO approached the farmers and advised farmers to collaborate 
to manage the pest. The Centre for Sustainable Agriculture, a Hyderabad based NGO trained 
the farmers on different approaches to effectively manage insect, soil management and seed 
management. Under the guidance of CSA and determined coordination of local NGO- 
CROPS, all the farmers decided to participate and collectively eradicate the insect. This 
decision has relatively set off the foundation for collective action among the villagers for 
effective participation and collective action.  
5.5.4 Collective action 
The focus group discussion with the core group in the village reveals the details of 
collective action where the whole community was involved in change. They report few 
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activities collectively done by the community to eradicate the insect through the awareness 
generated by the NGOs. (1) Installation of light traps in all the fields – All the farmers 
participated in installing light traps in the fields and community pest surveillance has been 
done by the farmers. (2) Community bonfires –Farmers after dividing into groups collected 
the waste debris in the village and put fires every day 6 to 9 pm to attract the adult month and 
fall in the fire. (3) Shaking of plants- In case of pigeon pea crop farmers divided into groups 
and they spread some mats under the crops. Further they manually shake the branches so that 
the caterpillars are forced to fall on the plastic mats. (4) Tank silt application- to abandon the 
use of chemical fertilizers the entire community invested their labour in collecting, 
transporting and distributing the tank silt among the farmers. Similar kind of collective action 
was done in other farming practices related to farming. 
“I installed 30 light traps in my field and we use to observe the falling moths into 
gasoline filled tubs attracted by light and that really made us to believe on the 
alternatives” (personal interview, Ponnam Paramesham, Enabavi, Dated 20. 09.2012).  
Similarly Ettaboina Mallesham proudly reports that  
“….they could efficiently manage boll warms collectively on crops like Pigeon pea, 
Castor through shaking and hand picking of the insects and completely abandoned 
using chemicals in their farming”  
and further recollecting the days of transformation and he says that 
“…the pesticide dealers in Janagam town are surprised about this successful 
management”. 
The quest for change in the village has stipulated with massive crop damage by the 
insects and subsequent ineffectiveness of agrochemicals. At the same time the increasing 
debts due to indiscriminate use of chemicals has relentlessly incited them to explore the 
alternatives in order to get rid of farm crisis and move away from crop loss. This phase could 
be explicitly described as “Problematization” phase in the social innovation process Figure 5-
2). The search for alternatives helped the farmers to build external linkages and acquiring 




Figure 5-2: The Process of Change 
This is the real instigation of transformation in the whole case of social innovation. 
Subsequently the awareness generation has followed through expression of interest by the 
community to participate eventually initiated the process of capacity building of the farmers. 
The further activities of community participation and collective eradication of pest could 
clearly represent the typical coordination phase. It was followed by recognition of incentives 
and increase in social bondage leading to scaling up of the social innovation to the whole 
village.The following table (Table 5-2) indicates increase in participation, collective action, 
and trust over the years in the process of village evolution .Similarly the data on resource 
exchange indicates the exchange of farm inputs, farm resources is high and more frequent in 
the villages compared to other villagers. The experience sharing, trainings, and transport of 
produce is similar to other villagers. Labour sharing more frequent within the village and 
neighbor village.  
A simple ranking exercise was done with farmers to rank the trust, timely help, ( 
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) effective coordination and participation among the various organizations, networks 
involved in the social innovation process. Results indicate that the farmers avow more weight 
to local NGO with respect to all the aspects compared to other organizations, followed by 
organic cooperative in the village. The villagers avow less weight to extension officials, 
money lenders and similarly to the banking institutions. The capacity building NGO (CSA) 
along with the seed groups in the village ranked an average weight. The outcome of the focus 
group discussion indicates the reliability on the local NGO in the entire process of social 
innovation. 





















1 Number of 
Households 
13 45 50 50 
2 Number of 
groups/cooperatives 
in the village 












One woman group, 
5 SHGs, 4 farmer 
groups and 1 
cooperative 
3 Trust among the 
people 
** *** **** **** 
4 Peoples 
participation 
** *** **** **** 
5 Collective action * *** **** **** 
6 Frequency of 
conflicts 
* * - - 
7 Local Agricultural 
officials support 
- - - - 
8 Support from local 
NGO 
* *** *** *** 
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Source: Focus group discussion in Enabavi village dated 22/09/2012   
The focus group discussion unpacks the following reasons behind togetherness in the 
village. The farmers were informed that when they joined the community they all decided to 
live together helping each other. They report that they all exchange ideas, respect each other 
opinion and daily share their experiences in farming, marketing, family issues in the evening 
get together. They all said that 
 “... Community control of Red Hairy caterpillar eventually enhanced our mutual trust 
and helped us to build strong community sense among each other”. 
Table 5-3: Villagers attribution of importance to various organizations about trust and coordination 
9 Support from 
Coordinating NGO 
- **** **** *** 
1
0 






Market issues High High Better Better 
1
2 
Yields Less More Less More 
  Total Score 100 





1 Organic cooperative 90 90 60 90 
2 Seed groups 80 70 90 80 
3 Local NGO 100 100 100 90 
4 Capacity building NGO 50 60 80 70 
5 Extension officials 10 20 10 5 
6 Money lender cum input dealers 20 20 20 0 
7 Local Bank 60 30 40 10 
Source: Focus group discussion in the village dated 22/09/2012   
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5.5.5 The household level factor analysis 
At the household level in depth interview were conducted with the 50 individual 
households in the village and segregated the variables into two sets of data. The results are 
analyzed using principal factor analysis in stata 10.2. One set of observations (Table 5-4) 
include intensity of participation, individual interest in collective action, and feeling of 
togetherness, social cohesion and identity among the villagers at various levels. Similarly the 
second set of observation includes variables related to reciprocity, community norms, 
community enforcement and trust. The number of factors retained based on the stipulation 
where the Eigen value is more than one. 
Table 5-4: Factor results on participation and collective action 
Description Factor Eigen value 
Variable 
 
1 (1.9951) 2 (1.1932) 
Frequency of participation in community 
activities 0.2329 0.5469 
Participation in village meeting 0.0224 -0.5891 
Participation in trainings 0.9627 -0.0879 
Participation in policy platforms 0.0614 0.1009 
Participation as community resource person -0.0006 -0.4315 
Individual participation in collective action  0.9584 -0.1651 
Community planning -0.1043 -0.0054 
Volunteerism among the villagers 0.2343 0.4981 
Social cohesion 0.1580 -0.0064 
Togetherness 0.0227 0.2598 
Unrotated   
For obtaining a clear picture we have rotated the factors with ‘varimax’ rotation 
inbuilt in the factor analysis. The data indicates that two factors exclusively Factor 1 and 2 




Figure 5-3: Factor loading graph of participation factors 
Two important variables have shown their maximum loading on Factor 1 with Eigen 
value more than 0.7) of (1.9951). Those variables include participation in trainings (0.9627) 
and participation in collective action (0.9584). 
The frequency of participation in community activities has loaded on Factor 2 
(0.5469) and followed by volunteerism among the villagers (0.4981) but these factors have 
not densely represented as the other two variables in the Factor 1. The above analysis 
strongly underpins (Figure 5-3) that the Factor 1 has strongly influenced the whole process of 
social innovation and the success in the village related to the first set of observations and the 
Factor1- could be named as (Participation in trainings+ Individual  participation in 
collective action). The above graph clearly indicates the loading of various factors at the 
factors with Eigen value more than 1. In the same manner the Factor 2 represents the 
combination of frequency of participation in community activities + volunteerism among the 
villagers which has certain influence on the process of change loading at low level  
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Subsequently in the second set of observations describes the variables related to 
community norms, group interactions along variables concerned to trust dimension. We have 
extracted two factors using principal factor analysis in stata 10.2 and the results reveal that 
the Factor 1 is compactly loaded with community enforcement (0.9303), trust on local NGO 
(0.8776) together with a distinguished influence of commitment to community decision 
making in the village (0.5269).The results explicitly indicate that the Factor 1 denotes (a 
combination of variables influencing Community enforcement together with a high level of 
trust to the local NGO. The factor loading graph (Figure 5-4) provides us with a clear picture 
about the level of influence of different variables. For example on Factor 1 the community 
enforcement and trust on local NGO is loaded beyond 0.8 points and the commitment to 
community decision by the villagers has loaded at the range of 0.6 and all other factors are 
loaded at the lower range indicating the lower influence. 
Table 5-5: Factor results of Trust and community interactions  
 Factor Eigen value 
Variable 1 (2.255) 2 (1.459) 
Commitment to community decision 0.5269 -0.1885 
Respect to community norms 0.1747 0.2333 
Community enforcement 0.9303 -0.0102 
Group interactions 0.2480 0.6448 
Inter-group interactions 0.2286 0.3385 
Intra-group interactions -0.2114 0.0618 
People getting along each other 0.3117 0.3034 
Help in case of need -0.1431 0.3644 
Trust on villagers -0.0165 0.5594 
Trust on leaders -0.1809  0.0048 
Trust on local NGO 0.8776 -0.1996 
Trust on nodal NGO (CSA) -0.0000 0.4114 
Trust on fellow farmers -0.0181 0.0556 
Trust on neighbors 0.0008 -0.1255 
Trust on technology adopted -0.0468 0.2636 




Figure 5-4: Factor loading graph on trust and community enforcement 
Similarly the factor 2 represents group interactions at higher range loading (0.6448) 
followed by trust on villagers (0.5595) and trust on nodal NGO (0.4114) that embodies the 
relative strength of this factor. Similar pattern of loading could be seen on the factor loading 
graph portrayed above. 
5.6 Incentives for conversion 
The data on the motivational incentives for conversion indicates that reduction in cost 
of production as the main driver for conversion (50% of the respondents). About 20% of them 
indicated healthy food as well. Similarly a 22% of the respondents reveal that better market 
access. Only 10 % of the villagers indicate that better environment .The data on average 
yields performance in farming during the last five years from the household analysis disclose 
that only 18 percent of the farmers in the village indicated abrupt increase (very high). 
Furthermore farmers around 30 percent of the household report that the yields have gone up 
during last 5 years indicating high rank. In addition 46 percent of the households reveal that 
the yields remain same. At the end only 4 percent of the households inform that there is slight 
decrease in yields. 
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5.6.1 Exchange of goods and services among the villagers 
The data based on the focus group discussion related to exchange of goods and 
services indicates very high frequency of input exchange among the villagers compared to the 
frequency of exchange with other villagers. The exchange of better seeds is facilitated by the 
organizations involved in transformation through establishing seed banks in the village. They 
preserve the good seed and use their own seed instead of depending on external agencies. The 
diffusion of technology is more between the NGOs, and the villagers and then laterally spread 
to other villagers. In this process few farmers are especially regarded as (community resource 
persons) have become champions in explaining, training other farmers on technological front 
















1 Farm inputs,  
Tank silt 
*** ** * ** 
2 Irrigation 
water 
*** * - - 
3 Seed *** ** *** * 
4 Technology 
Know-how 
*** ** *** ** 
5 Market 
information 
*** * *** ** 
6 Trainings *** ** *** *** 
7 Transport of 
produce 
*** ** *** *** 
8 Labour 
sharing 




*** ** *** ** 
10 Experience 
sharing 
*** *** *** *** 
Source: Focus group discussion 22/11/2012,    




Finally the agriculture in the village has become a low budget after the villagers 
adopted organic farming. The village received “Krishi Gaurav” Award for the Patanjali Trust 
and has become a buzz word showing a path way for transformation. So far 100.000 people 
visited the village to learn about organic agriculture.  
5.7 Discussion  
Villagers of Enabavi have transformed their farming system towards organic 
agriculture. The process resembles the process of social innovation described by a growing 
number of theoretical contributions on the role of social innovation for agricultural 
development. Agricultural crisis in Enabavi was present long before the initiation of change. 
Crisis had culminated with the occurrence of a plaque which challenged the economic 
viability of the existing farming system. In a phase of problematization villagers started to 
look for the causalities’ of the crisis in their village and for alternative ways of agricultural 
production. With the help of two NGOs already working in the region a few farmers 
pioneered the transformation of the farming system towards the conduct of organic farming 
while the NGOs convinced other interested farmers of the feasibility and advantages of 
organic farming. The process of social innovation following the initial phase was 
accompanied by the mobilization of collective action and community participation both 
closely coordinated by local NGOs. Factor analysis demonstrates the main determinants of 
endurance and the success of the process of sociol innovation. Participation in trainings, 
collective action of farmers defeating the plague, trust Vis a Vis the local NGO and the 
support of the village community as a whole all are important variables contributing to 
success. Interestingly it is not the environmental aspect which dominates the perception about 
organic farming. The case underpins theoretical claims that collective action and effective 
community participation are core elements of social innovation. Likewise the role of social 
pacemakers and facilitators as has been described by Neumeier (2012) can be observed in the 
case of Enabavi.  
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5.8 Conclusion  
Remarkably, farmers in Enabavi justify their decision to adopt organic farming mainly 
with economic reasoning: Savings in input cost due to independence from input dealers, 
increased networking among farmers and better yields and access to new markets are main 
arguments supporting their decision. This observation is important because in the literature 
the initial impetus for organic farming is often described as one of environmental 
sustainability. For small farmers in the South of India the economic dimension of 
sustainability seems to be the convincing argument to switch to a more sustainable farming 
system. This line of argumentation deserves more attention in future research on agricultural 
development as well as on the future political agenda for more sustainable peri-urban 
agriculture. 
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6. Conclusion and Research outlook 
“Cities are complex adaptive systems comprising multitudes of actors, firms, and other 
organizations forming diverse relationships and evolving together. Frequent face-to-
face contact and other cooperative and competitive interactions enabled by proximity 
help to increase people’s knowledge and skills, to improve their capacity to respond 
creatively to economic challenges, and to develop new improved products, processes 
and services. Other places cannot easily replicate these conditions” (Turok 2009) 
The recent shift in focus at global level due to upsurge of food prices has fairly 
manifested to emphasize on food security in the urban areas. In relation to this there is 
growing interest to address the issue of sustainability and sustainable peri-urban agricultural 
development in the urban peripheries. Connected to these changes this dissertation has 
broadly made an extensive effort to understand the manner in which the farm adaptations 
crystalize in the urban peripheries due to drivers of urbanisation (Heimlich and Anderson. 
2001).Considering these issues this research has significantly investigated the pace of 
farmers’ adaptations in response to urbanisation along with the farmers’ perceptions on 
continuity and profitability of peri-urban agriculture in GHA. While the research has 
significantly motivated to understand how the farmers in these areas relatively think and 
perceive about various sustainability dimensions and how far the enduring discourses play a 
key role in the adoption of farming systems in these areas. Since farmers cannot be separated 
from the farming systems, the adoption and development of a particular kind of development 
trajectory fairly depends on the socially constructed views on that particular technology or 
sustainability among them. Furthermore these areas significantly represent the loss of 
community sense and fading of land use ethics. Exploring sustainability in these contested 
spaces could be an excavation which indicates that sustainability is always a process of 
searching and learning. Further looking from this dimension in this research I attempted to 
analyze a case that strongly supports the need for designing societal involvement and 
collective action in order to achieve sustainability in the farming. Related to this the research 
has explored the emergence of social innovations where societies in case of need join hands 
together in order to achieve sustainable development pondering a case in the suburb of 
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Hyderabad city. Disentangling such cases highly illustrates the need for fabricating such kind 
of societal innovations in order to achieve sustainability in these areas.  
In the following section, I summarize the key findings of the research in the various 
chapters mentioned in this dissertation. Further I also draw attention to summarize the 
contribution of each paper to the empirical literature related to peri-urban agricultural 
development and the theories of farm adaptations in the urban fringe. Then, I discuss what 
policy recommendations could better formulated for the sustainable peri-urban agricultural 
development. Furthermore, I will describe the limitations of the dissertation. Finally I would 
indicate certain key areas that can be explored for future research concerned to peri-urban 
agricultural development.  
6.1 Key results and contributions 
Chapter 1 mainly focuses on literature review draws particular attention to the 
various developments of peri-urban agriculture in different parts of the world, such as 
Europe, North America, South East Asia and South Africa. It explores the ramification of 
rapid urbanization on food production at the urban periphery. At the same time it also 
provides for an overview of typical changes which farmers adapt in response to urbanization 
in various parts of the world.  In addition it highlights the multiplicity of dynamics concerned 
to peri-urban agriculture development; concepts, approaches across the world. Subsequently 
the paper has comparatively provided better insights related to the dynamics of peri-urban 
agriculture, various drivers of structural change explicitly nuanced in literature by various 
researchers across the world. Further it has provided a brief summary of various concepts, 
approaches and diversities around the world. This review is intended to understand and 
summarize about various insights about the dynamics, development patterns, various 
diversities and concepts across the world. 
The extensive literature review in various peer-reviewed articles published in a wide 
range of journals emphasizing peri-urban agriculture broadly provided me a vast range of 
theories, concepts, and approaches starting from urbanisation, peri-urban agriculture and 
farmers’ adaptations. In addition to this I found a growing interest among the scholars 
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considering the value perception on peri-urban farming and research related to examining the 
various constructed views among the consumers, urbanites on farming in the urban vicinities. 
Further, the review has profoundly provide me a direction to extend my focus on farmers’ 
perception on sustainability after examining studies related to the social construction views of 
environment, sustainability in the peri-urban area, from the perspective of urbanities. While 
looking at the fabrication of sustainability in these areas, I found a wider strand of literature 
that has strongly built on the community development approaches and the need for the 
fabrication of social capital in the hinterlands (Sharp and Smith 2003). Furthermore I found 
distinct drivers of urbanization with a range of thrust areas in various parts of the world 
related to the peri-urban agriculture development.  
Studies indicate that there is growing interest in crafting the sustainability of these 
areas in Europe and USA with much emphasis on recognizing the multiple roles of 
agriculture. At the same time the pace of development in China and other Asia- Pacific region 
is much more relayed on amenity driven approach along with promoting multifunctionality in 
agriculture. In contrast the pace of development in Sub Saharan Africa is highly driven by 
donor implemented projects to address the food security in these areas. Perhaps the emphasis 
in India seems to be much neglected to consider farming in the peri-urban areas and the thrust 
seems to be promotion of world class cities with industrial enclaves.  
Over and above there is substantial neglect to address the specific needs and 
challenges of peri-urban populations especially in agriculture dependent populations around 
the world. They tend face huge risks due to overlapping trends of development in terms of 
socio-economic changes together with biophysical degradation and climate change impacts 
(Garscahngen et al. 2012).  In addition the review recognizes that urban fringe has relatively 
received little attention from the perspective of local community shaping development 
process despite of their particular importance in emerging new economy in other areas 
(Bryant 1995). He argues that over the past 20 years literature has only some pointers about 
the role for local agency into urban fringe agriculture while summarizing the role of 
individual farmer and the farm family. Yet, little progress has been made to comprehend the 
locality, or socially constructed localized action space, values and beliefs in the urban fringe, 




The review clearly illustrates that the research on sustainability assessment in peri-
urban agriculture so far has poorly addressed (Binder et al. 2010). Some studies moderately 
indicates that the structural components of peri-urban areas are tend to be more resilient than 
the socio-economic system especially declining number of full time farmers and increasing 
number of farmers engaged in off-farm activities in these areas (Anne and Busck 2006). 
Related to this  another study indicates the need to study the degree at which the interest in 
sustainability exists among the peri-urban farmers, and weather structural factors and farmers 
personal characteristics are more or less significant than social network factors to explain the 
farmers view of possible sustainable farming methods (Jussaume and Glenna 2009). Few 
studies in the literature emphasizes that the issue of land degradation is a “social 
construction” with different meanings for different individuals and there is more critical 
evaluation is needed on how the knowledge, understanding and the perception of local actors 
drive behavior and affect land use decisions at the micro-level in order to initiate sustainable 
environmental policies for the peri-urban areas (Macconiche and Binns 2006). 
This literature review provided us a better insight to further investigate the drivers of 
urbanisation related to megacity development of Hyderabad.  Further to explore the dynamics 
associated with farming in the Hyderabad peri-urban area and possible trajectories of 
agricultural development along with the underlying farmer adaptations.  
Based on the insights from the literature for example few studies indicated land 
degradation is a social construction, similarly environmental concerns are social construct. 
These thoughts motivated us to thinks about social construct of sustainability among the peri-
urban farmers of GHA. Further, a broad review on various group based approaches, 
community involvement in solving the natural resource problems fuelled us to explore the 
case of social innovations in the peri-urban Hyderabad which has its roots on collective 
action. Finally I found underrepresentation of research on peri-urban agriculture in Indian 
sub-continent. 
In similar vein Chapter 2: Dynamics of peri-urban agricultural development and 
farmers’ adaptive behaviour in the emerging megacity of Hyderabad, India This chapter is 
based on a field work study describes about the strategies of peri-urban farmers to react on 
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the transformations taking place in the urban fringes of Hyderabad. 9The data indicates that 
along with the increasing cost of agricultural inputs like machines, water, fertilizer, pesticides 
and herbicides, environmental problems like the fall of the ground water table, soil 
degradation increase as well. To lower the costs farmers also expanded family labour, or had 
to resort to part time farming. Also agriculturists sometimes had to resort to different farming 
patterns. In general, current developments in the land use of agriculturists indicate an 
unsustainable use of natural resources, small scale farms disappearing, number of medium 
size growing. 
In other words the findings indicate that the megacity development of Hyderabad has 
been affecting the crop choice, intensity of production and technologies in use in peri-urban 
farming. The study reports the absence of typical scenarios of structural change in agriculture 
characterized by increase in farm size, collective marketing, and on-farm investment in 
storage and quality (Reardon et al. 2004) in the GHA. The farm types can be classified as 
‘traditional farm types’ (Heimlich and Anderson 2001) which broadly characterized by 
limited factor mobility and slow adaptation capacity to changing environments. During the 
last decade, the more ‘sensitive’ forms in GHA have closed down and have obviously sold 
their land. 
Apart from “persistence and decline”, Smithers and Johnson (2004) describe “growth” 
and “intensification” as typical farm-level trajectories scenarios. But our results indicate that 
very high land prices inhibit structural change towards larger and more efficient farm 
structures in the GHA. “Intensification”, “diversification” and experimenting with more 
valuable crops thus remain the only feasible strategies for farmers who are increasingly 
threatened by income reduction. The adaptation processes we have observed fit into 
diversification scenarios described by Bryant and Johnston (1992), where farmers often rely 
on what has been called “off-farm diversification”. Off-farm employment in government 
schemes and urban construction work compensates for income losses in agricultural 
production. “On-farm diversification” can also be observed, as farmers are changing their 
production practices towards those involving more machinery, fertilizer, water and chemical 
use, as well as engaging in neighborhood organisation for farm labour sharing. As we have 
9 Thanks to Professor Michael Mann to summarize the results 
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mentioned above, the increases in pesticide use have been dramatic. The investigation has 
provided certain interesting insights related to continuity and profitability in the peri-urban 
farming where > 94% of the farmers want to continue farming despite of the conflicting 
forces of urbanisation on the long term sustainability of the farming in urban fringe of 
Hyderabad.  
Our findings support the thesis that current developments in agriculture in the GHA 
are being accompanied by unsustainable use of natural resources and problematic levels of 
chemical residues in drinking water, fruits and vegetables, caused by intense small-scale 
agricultural production. Weakly capitalized agriculturalists cannot afford necessary 
investments in quality, training and on-farm infrastructure. This, together with growing 
demand for best-quality vegetables at the city markets, makes farmers in GHA risk-averse, 
because they cannot afford crop losses or quality-reducing crop damage. They react by 
drilling more and deeper bore wells and applying excessive dosages of fertilizers and agro-
chemicals.  
The problematic connection between the deterioration of the economics of agricultural 
production in the GHA and the increase of agricultural externalities has, thus far, not resulted 
in a well-suited strategy for coordinating and accompanying structural change in Hyderabad’s 
peri-urban agriculture. Such a comprehensive strategy may be necessarily complex. It should 
include elements connecting agricultural energy delivery with water-preserving measures to 
be carried out by farmers, elements of a more sustainability-oriented rural extension service 
targeting the knowledge base and capacities of agricultural stakeholders, as well as elements 
in support of healthy development of agricultural land rents and the division of risks in 
contract-farming arrangements. An important element here is the support of agricultural 
investments. Modern food systems are driven by the increasing demand of urban dwellers for 
healthy, high-quality products, known to induce heavy on-farm investments and a more direct 
and transparent system of retail. Policies in support of peri-urban farmers should not try to 
slow down on-going structural change at the cost of the environment. They should, instead, 
couple economic and environmental incentives and secure higher farm incomes for those 
farmers who are willing and able to prepare for a market in which a fair farm income is 
accompanied by sustainable resource use.  
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Foster collective action, enable switches to more sustainable farming by highlighting 
the economic advantages of farming organically, and the independence from Monsanto and 
other high intensity supplies. 
The results of the chapters 1 and 2 summarizes that there with managing to make 
farmers themselves the advocates of environmental, social and economic sustainability of 
peri urban farming i.e. taking the consumers as natural allies in a coalition which defends peri 
urban agriculturism as a necessary land use pattern but as well as one which protects the 
green belts and healty food providing character of agriculture so necessary for future 
megacities. 
The analytical results (Chapter 3) based on the Analytical Hierarchy Process (AHP) 
indicate that the majority of the farmers evidently prioritize the criteria of economic 
development over the social and environmental criteria among the sustainability aspects. 
Thus in farmers opinion of peri-urban Hyderabad, technology (machines), biology (seeds) 
and chemistry (chemicals) are more important when compared to other criteria. Only Organic 
farmers, rather unsurprisingly, give priority to environmental sustainability whilst all 
agriculturist regard social sustainability least important. At the same time profit maximization 
is a top priority of all interviewed farmers, followed by yield maximization. 
The findings of the study unpack the fact that the constant discourses of the farmers 
with the other actors in the society has something to do that substantially resulted into the 
adoption of the kind of production system and their preferences towards the dimension of 
sustainability. The differences in attitudes and opinions related to farming has stipulated 
various trade-offs between the three dimensions of sustainability. Majority of the farmers 
prefer economic dimension (Conventional, Better Management and High Resource use 
group) with an exception of Organic group of farmers which has relatively supported the 
findings of Napier et al. (1988), who argues that economic dimension is more important in 
farmers’ decision making and farmers’ use their own frameworks, their own views of 
“reality” while making a choice. The access to market in the urban areas drive the farmers to 




Despite of the importance of factors like cropping intensity, crop diversification and 
specialization, farmers avow much priority to the factors like profits, yield, and input use 
which are relatively high priority for small and marginal farmers who are much credit 
constrained in the peri-urban areas. These situations underpin the argument of Hindess (1988) 
who states that the farmers’ intensions, consequently actions arise from beliefs and desires 
among the farmers which are socially constructed.  
The farmers in this area impart a high value to the mechanization which deliberately 
illustrates the verbalized discourse on scarcity of labor in the urban vicinities. In other wards 
the severe scarcity of labour in the peri-urban areas has prompted them to consider high 
priority to the mechanization despite itdoes not better fit as an element considering the 
environmental sustainability.  
Similarly the results on the social dimension indicates the less social integration 
where majority of the farmers are individual oriented and they vow less weight for collective 
farming and participation. These findings strengthen the arguments of heterogeneous 
population and low social integration in the urban fringe argued in the literature.  This weak 
“social pillar” in peri-urban context debunks the necessary to intervene at organizing farmers 
and strengthen the human capital for participation and collective action in light of sustainable 
development. 
The results clearly demonstrate that sustainability dimensions in this context are 
antagonistic instead of complementary. The closer observation reveals the existence of a 
considerable trade-offs among and within three dimensions of sustainability. Considering the 
“reality” from the farmers’ perceptions, the “fact” to achieve sustainable development in any 
given context is that all these three dimensions should be complementary and counteract.  
The results disclose that farming practices in the urban fringe are shaped by several 
factors that entirely depend on demographic structure, market demand, objectives and 
motivations of farm families in these areas. The preference for chemical use in Conventional 
farmers is mainly due to interaction and discourse with other economic actors that has created 
a reality among them. Similarly the more interaction of Better Management and Organic 
group with actors concerned about environmental sustainability has socially constructed their 
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attitude towards environmental concerns. The prominent belief of high water use in paddy 
farmers is also socially constructed where they believe that if they don’t use more water and 
inputs for paddy they could not harvest better yields. That’s reason they have ranked “input 
use” in economic dimension. The beliefs about “reality” by farmers on farming played an 
important role in construction of institutions and persons reflecting co-existence of different 
production patterns in the peri-urban context. This analysis provides a better understanding to 
promote policies and try to implement strategies for achieving the goal of sustainability in 
agriculture in peri-urban context. 
Similarly Chapter 4 summarizes that when urbanization has substantially erode the 
land use ethics in peri-urban areas and shifts the value in land use from farming to other non-
industrial uses. Furthermore these areas considerably represent the blurring community sense 
along with fading social capital. To anticipate sustainable peri-urban farming it is necessary 
to fabricate societal innovations with enhanced participation and collective actions of the 
communities. When we seek to explore social innovations in these areas the exploration 
eventually abridge the construction of social capital, where social capital is presumed to be 
the bed-rock of innovations (Subramaniam and Youndt 2005). 
This paper gives an example on finding on the preceding chapter. This is based on 
case study on the adoption of organic farming in a village in the urban fringe of Hyderabad. 
This case demonstrates that the mounting uncertainties in farming at the same time could 
propel the farmers to participate, innovate and do novel approaches in farming through 
rationalizing efficient external relationship with various actors in the society. After a great 
calamity (plague) which had seriously threatened the village’s agriculture and survival of the 
village community, and with the assistance of two NGOs the entire village decided to adopt 
organic farming. This decision was based on economic rather than environmental grounds. 
Another finding is that the ecological challenge procured community (collective) action and 
thus promoted environmental sustainability as well as social sustainability. This confirms the 
thereotical claim that collective action and community participation are core elements of 
social innovation which might help to shape future politics in Hyderabad’s urban fringes.  
The case study analysis illustrates that in order to craft such innovations in peri-urban 
areas it is necessary to design strong community sense and collective action among the 
167 
 
farmers in the urban fringes. The farmers in this case have successfully manipulated the crisis 
in farming through collective management of natural resources. Social innovation analysis 
has devoted particular attention to the local and regional territories. Urban neighborhoods are 
privileged spatial focus of territorial development based on social innovations (Moulaert and 
Nussbaurner 2005). In this study the innovation is put on par with collective learning and 
learning by doing. At the same this case should be exclusively designates beyond innovation 
in the sense of new skills attained by farmers, access to information, asset building at the 
community level through enhanced social relation between farmers and external actors 
(NGOs).Our analysis in this case evidently reveals that villagers’ participation in collective 
action, participation in trainings, and strong community enforcement together with the solid 
trust on the local facilitating NGOthat hasevolved during the transformation process are 
responsible for the evolution of a resilient community. Promotion of this kind of innovations 
has many explanations where Moulaert describes them as erosion of community sense in the 
urban vicinity manifests need for such innovations. Finally to promote sustainability in urban 
fringes –these areas often become loci for instigating new types of social relations and new 
drivers of alternative agendas. 
The uncertainty of the status of urban neighbourhoods as breeding grounds of socially 
innovative development is well known in the literature. On the one hand these territories very 
often have lived long histories of ‘disintegration’: being cut off from prosperous economic 
dynamics, fragmentation of local social capital, breakdown of traditional and often beneficial 
personnel relations, loss of quality of policy delivery systems, and so on (Moulaert et al. 
2000). Crafting these kinds of social innovations into the policy design could ultimately 
enhance the abilities of the farmers to withstand and act collectively to recoup from the 
negative effects of urbanisation. 
6.2 Limitations of the thesis and indications for further research 
This dissertation itself disentangles the pace of farm development influenced by 
urbanisation in GHA. Based on these various trajectories of development (Pierce John 1994) 
the dissertation attempted to explore various farmers’ perceptions connected to sustainability 
dimensions in these contemporary spaces. I found the existence of various trade-offs amongst 
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farmers on various sustainability dimensions. These findings are very crucial in order to 
understand how farmers think of relative sustainability of what they do in farming. The 
investigation to demonstrate the farmers’ perceptions could support the philosophical stand 
which is nothing but an emic perspective (Thompson 1994). From this perspective we are 
observing the farmers perceptions as an outsider of the system. This kind of analysis 
accentuates a basis to formulate effective strategies and policies to better integrate 
sustainability in these areas. Furthermore in order to infuse the sustainability agenda the 
farmers need an intensive capacity building that could eventually change the farmers’ 
perceptions and instigate adoption of sustainable farming practices. In addition the excavation 
of sustainability in peri-urban farming relatively corresponds to exploring community based 
adaptations with strong social capital. Taking forward this idea I have explored a case based 
on community adaptations in the suburb of GHA and investigated the cause and effect 
relations along with the main factors responsible for the transformation. This analysis 
provided a better insight to fabricate such kind of innovations in the farming community in 
the vicinity of urban areas in order to emphasize community participation towards sustainable 
peri-urban development.  
Concerned to the empirical strategies encouraged in this dissertation much of the 
investigation has been carried out through incorporating both qualitative and quantitative 
approaches. The dissertation has highly relied on the ‘mixed methods’ of research in order to 
capture various dimension connected to dynamics of development, farmer adaptations in the 
urban periphery of GHA. Despite of the various normative approaches proposed to evaluate 
sustainability only few of them could be well suited to analyze the farmers’ perceptions on 
sustainability.  
Yet a closer examination of various normative studies gives us an impression that only 
a couple of them have considered the three dimensions of sustainability and majority of them 
have extensively focused on measuring environmental indicators (Hani et al. 2006). Closely 
connected to this, Hyati (2010) recognizes three major challenges related to measurement of 
sustainability where first, the measures fall in short of pursuing trade-offs and 
complementarities among these three sustainability dimensions. Second, many of the 
indicators are not particularly useful to farmers and time consuming. Third, different 
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indicators do not represent the actual cause-effect relationship among these dimensions. In 
the end after rigorous review we could able to adapt  
Analytical Hierarchy Process (AHP). AHP is a well suited tool among Multi-criteria 
Decision analysis that better outfit for analyzing the problems where complex dimensions are 
involved. While evaluating the farmers’ perceptions on sustainability dimensions despite of 
various methods proposed for evaluating sustainability. The only difficulty with this method 
is collecting data based on pair-wise ranking exercise that is pre-requisite for obtaining 
weighing the farmers’ perception. It is oppressive to get the data on each pair-wise ranking 
and needs constant probing with the farmers to obtain ranks for various dimensions. Yet at the 
end it provides a very good picture on the sensitivity analysis and weights imparted to 
different sustainability dimensions. Simultaneously there are certain difficulties to explore the 
software as there is much diversity in the designs of the software available to analyze the data 
on AHP. Furthermore, the software purchase or getting license to use involves a mind-
numbing process. In addition to this the researcher should get acquainted with various 
designs of diverse software available to carryout AHP analysis.  
In similar vein while exploring the main casual factors for the entire process of social 
innovation in paper 4 along with qualitative approaches, I have adopted factor analysis. It 
was rather tedious to interpret the factor analysis model with small sample size (N= 50). Yet 
the precise literature review on the use of factor sample size and its application has directed 
me to effectively manage factor analysis with small sample size (Mundform and Shaw 2013). 
In the end I could finally demarcate the most influencing factors which have significantly 
represented high factor weight (> 0.8 to 0.9) in the entire process of societal transformation in 
the village. Besides these I did not face further constraints in the empirical analysis of the 
research. 
In the end to indicate the further research areas in the context of peri-urban agriculture 
in India, it seems there is a whole bunch of areas that needs further in depth analysis. The 
research on peri-urban farming and its viability has been significantly underrepresented in 
Indian context. There are various problems in the peri-urban areas that are in relentless quest 
for a comprehensive analysis and further policy reforms. In this research I made an attempt to 
formulate the research basically to understand the dynamics of change in these areas 
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explicitly due to megacity development in the Indian context. I have drawn theoretical 
understanding based on various studies in various parts of the world and attempted to explore 
them on farming impacts connected to megacity development of Hyderabad. Based on the 
range of research problems the research can address are limited arenas in the impacts of 
urbanisation on farming in the peri-urban areas.  
Further, these areas need much more comprehensive strategies and approaches to 
explore the sustainability in the peri-urban areas. Nevertheless of our efforts to understand the 
dynamics and farmer adaptations in the urban fringe farmers, yet there is a vast list of issues 
in these areas that have not seen light in the research domain. Few things to ponder for 
example farmers vulnerability to the weather changes in the peri-urban areas, changing 
livelihoods and income diversification patterns, impacts of pollution on agriculture are quite a 
few that needs further  comprehensive evaluation. In similar vein the studies ontenant farmers 
and their issues concerned with access to various support structures in urban hinterlands. 
Similarly the influence of property rights on farmers’adaptations and development. In 
addition there is underrepresentation of research on varioushealth impacts connected to use of 
urban wastewater especially for farming in peri-urban areas.  
Furthermore the peri-urban farming itself is dynamic entity and they deliberately 
illustrate the need for better integration and planning by the urban authorities that constitutes 
a missing element in urban development agencies. Relate to this the urban development 
agencies and various stakeholders concerned to agriculture should seriously consider these 
loci and incorporate the farming issues into the territorial development approach. In order to 
further fulfill this research gap, these areas manifests wide-ranging studies related to farmers 
and farming in these contemporary spaces. These areas significantly manifest studies related 
to urban governance and environmental planning where the traditional approaches have 
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Table 6-1: Summary of various studies related to peri-urban agriculture 
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